
CI,)
U) Research Product 81-13

TRAINING MATERIALS AND DATA REQUIREMENTS
FOR COMBAT TRAINING THEATER (CUT)

TRAINING TEST SUPPORT PLAN

ARI FIELD UNIT AT FORT KNOX, KENTUCKY

December 1980

SMAR 7 1983

A
_ _8303 07 OV4'

U.S. ARMY RESEARCH INSTITUTE for the BEHAVIORAL and SOCIL SCIENCES
Approved for public release; distribution unlimited



·•· 

THIS DOCUMENT IS BEST 
QUALITY AVAILABLE. THE COPY 

FURNISHED TO DTIC CONTAINED 

A SIGNIFICANT NUMBER OF 

PAGES WHICH DO NOT 

REPRODUCE LEGIBLY. 



3C

U. S. ARMY RESEARCH INSTITUTE
FOR THE BEHAVIORAL AND SOCIAL SCIENCES

A Field Operating Agency under the Jurisdiction of the
Deputy Chief of Staff for Personnel

FRANKLIN A. HART
JOSEPH ZEIDNER Colonel, US Army
Technical Director Commander

Research accomplished under contract
to tle Department of the Army

Human Resources Research Organization
(IlumRRO)

NOTICES

FINAL DISPOSJTiow rhis Faseach Product may be destroyed wnen 5t is no onger needed. Please do ot

return it to the U.S. Army Research Institute for the Behavioral and Social Sciences.

NOTEQ : This Research P'od.iit s not to op ,:ocntrijed as an official Deoartment of the Army document in its

oresent form.



.r . . . . . .

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE flia, Dae. Pnleved)

REPORT DOCUMENTATION PAGE BEFORE COMPEETING FORM

1. REPORT NUMBER I - 2. GOVT ACCESSION NO. 3. RECIPIENT.S CATALOG NUMBER

4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

ICTraining Materials and Data Requirements for Research Product
Combat Training Theater (CTT) Training Test _______________

Support Plan 6. PERFORMING ORG. REPORTYUMBER
- RP-MTRD-(KY)-81-3

7. AUTHOR(a) S. CONTRACT OR GRANT NUMBER()

James H. Harris (HumRRO)
David W. Bessemer (ARI) MDA 903-80-C-0223
Kevin J. McAleese (Honeywell, Inc.)______________

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. TASK

Human Resources Research Organization (HumRRO) AREA & WORK UNIT NUMBERS

P.O. Box 293 2Q762722A764
Fort Knox, Kentucky 40121

It. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

U.S. Army Research Institute for the Behavioral December 1980
and Social Sciences 5001 Eisenhower Avenue IS. NUMBER OF PAGES

Alexandria, Virginia 22333 142
_4. MONITORING AGENCY NAME A ADDRESS(ll diffeet Iena Controlling Ofice) 1S. SECURITY CLASS. foet his repent)

UNCLASSIFIED
I5a. DECLASSI Fi CATION/ DOWN GRADI NO

SCEEIJLE

16. DISTRIBUTION STATEMENI (of this Reprt)

Approved for open release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entlmd In Bleek 20. it Eilwont hemn Repert)

IS. SUPPLEMENTARY NOTES

Prepared with conceptual contributions from Dr. D.W. Bessemer,
ARI Field Unit, Fort Knox.

IS. KEY WORDS (Continue on tevocee side it neceessary and Idenity by block Mmbe)

Independent Evaluation Plan (T.EP)
Test Support Plan (TSP)

L Combat Training Theater (CTT)
TriigEfetvns
Tranfer Effectiveness

M~ AIISTRAcr (ourta m revrs et*f N .. e"Gey and ldeatlp by block nherbea)

-The material presented in this research product for the Combat Training
Theater (CTT) was developed in response to the Independent Evaluation Plan (IEF
test concept to answer three of the operational issues asked in the IEP for
the CTT. The three issues are:

1. What is the training effectiveness of the training
alternatives (in developing and sustaining main gun
engagement proficiency)?

D , 'AN1473 EDITION OF I Nov is 00MSLRTE i UNCLASSIFIED
SECUtRy CLAMSIFICATION OF THIS PA6" (fwou Do&e Etered



UNC1.A1'SIFIRD
SECURITY CLASSIFICATO -FTI AERu~ uaEed)

9. Cont'd.

Honeywell, Inc.
Systems and Research Center

2600 Ridgeway Parkway, N.E.
Minnapols, inneota55413

20. Cont'd.

SWhat is the transfer effectiveness of the training
alternatives?'

3. What is the cost of training with each alternative?

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE(U7h.n Doe. Enlered)



iesearch Product 81-13

TRAINING MATERIALS AND DATA REQUIREMENTS FOR COMBAT
TRAINING THEATER (CTT) TRAINING TEST SUPPORT PLAN

James H. Harris
Human Resources Research Organization (HumRRO)

David W. Bessemer
U.S. Army Research Institute for the

Behavioral and Social Sciences

and

Keven J. McAleese
Honeywell$ Inc.

Submitted by:

Donald F. Haggard, Chief
ARI Field Unit, Fort Knox, Kentucky

Approved by:
E. Ralph Dusek, Director
PERSONNEL AND TRAINING
RESEARCH LABORATORY

U. ARMY RESEARCH INSTITUTE FOR THE BEHAVIORAL AND SOCIAL SCIENCES
5001 Eisenhower Avenue. Alexandril, Virglna 22333

Office, Deputy Chief of Staff for Personnel
Deparment of the Army

December 1980

Army Project Number Individual Training
2Q762722A764 Technology

AMpmwd fOw pwWv ames; dUfloVm malIsj.

i,



FOREWORD

The Fort Knox Field Unit of the Army Research Institute for the
Behavioral and Social Sciences (ARI) carries out research and explora-
tory development in the area of Armor training. An objective of this
work is to develop, through analytic and field research, tank crew and
individual training methods that are effective and efficient.

The project of which this report is a part was conducted by
personnel of the Human Resources Research Organization (HumRRO) under
Contract No. MDA 903-80-C-0223 and monitored by David W. Bessemer. The
research was done under ARI FY 79 Work Program, Army Project 2Q762722A764,
Training and Education, Task G: Collective Training Concepts in Armor
Weapon Systems/Units, Work Unit 3: Simulation Training Capabilities and
ARI FY 79 Work Program, Army Project 2Q763743A773, Training Management
Systems, Task E: Armor Training Structures, Work Unit 3: Design of
Simulation Training Components. The work is responsive to requirements
of the U. S. Army Armor School at Fort Knox and the Army Training and
Doctrine Command.
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BRIEF

Requirement

The material presented in this research product for the Combat
Training Theater (CTT) was developed in response to the Independent

- Evaluation Plan (IEP) test concept to answer three of the operational
issues asked in the IEP for the CTT. The three issues are:

1. What is the training effectiveness of the training
alternatives (in developing and sustaining main
gun engagement proficiency)?

2. What is the transfer effectiveness of the training
alternatives?

3. What is the cost of training with each alternative?

Procedure

* To evaluate the capabilities of the device to meet these issues,
two tests will be conducted. The first test, conducted on M60A1 tanks,
compares the CTT to the existing training program and a subcaliber
device during OSUT training. The second test, using M60A3 tanks,
compares the device to conventional training methods and the UCOFT as
a medium for providing sustainment training.

Training materials were developed and data requirements identified
for the conduct of the tests. The recommended CTT training program
follows the building block approach used in conventional tank gunnery
training. The content of the program, however, is intended to express
the full capabilities of the CTT and represents the domain of tank
gunnery. The domains of gunnery for each tank system were identified
and conduct of each program described.

Findings

The domain of M60A3 gunnery was broken down into discrete categories,
each broadly defined as a combination of the levels of eight conditions:

1. Fire control mode - stabilized, power, or manual.
2. Hethod of engagement precision, battlesight, or

L

6 range card lay to direct fire (RCLDF).
L 3. Laser rangefinder - operative or inoperative.
0 4. Periscope reticle - operative or inoperative.

5. Tank thermal sight (TTS) - operative or
inoperative.

6. Lead angle sensor - operative or inoperative.
7. Output unit - operative or inoperative.
8. XM21 computer - operative or inoperative.

The nature of the CTT is such that only specific engagement categories can
be practiced. These include stationary firing tank engagements fired
under daylight conditions when the primary sight reticle or telescope
reticle is the available option.

vii
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The primary emphasis in OSUT is on the initial acquisition of gunnery

skills. Consequently, there is less emphasis on degraded firing mode

gunnery than in sustainment training; when the domain of gunnery for
M6OAl was identified, fewer discrete engagement categories resulted.
They were defined as combinations of the levels of five conditions:

1. Fire control mode - power or manual.
2. Method of engagement - precision, battlesighti or

range card lay to direct fire.
3. IR periscope - operative or inoperative.
4. Computer - operative or inoperative.
5. Primary eight - operative or inoperative.

As with the M60A3, only specific M6OAI engagement categories can be
practiced. These include engagements fired under daylight conditions

when the primary sight reticle or telescope reticle is the available
option.

Use of Findings

The material in this document is to be used to answer the three
operational issues asked in the ISP for the CTT. The answers will be
used in the decision to continue procurement of the CTT for OSUT and

sustainment training.

4
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INTRODUCTION

Recognizing both the potential benefits and the potential

risks associated with the use of training devices and simula-

tors as adjuncts and substitutes for operational equipment,

the Army has evolved a multi-tiered assessment policy, in which

plans and devices are evaluated at successive phases of de-

* velopment, from concept evaluation to operational testing.

Certain parts of the Army's device-evaluation policy, namely

the parts that deal with the design of baseline and experiment-

al courses of instruction to address operational issues defined

in the Independent Evaluation Plan (IEP), and the design and

preparation of specifications for elements of the training

test support plan (TSP) are interrelated to the extent that

one part (the TSP) is "required" by the other part (the IEP).

The material presented in this training TSP for the CTT was

developed in response to the IEP test concept to answer three

of the operational issues asked in the IEP for the CTT. These

answers will be used in the decision to continue procurement

of the CTT for OSUT and sustainment training. The three test

issues, discussed in more detail below, are:

1. What is the training effectiveness of the training alterna-
tives (in developing and sustaining main gun engagement

proficiency)?

2. What is the transfer effectiveness of the training alter-

natives?

3. What is the cost of raining with each alternative?

Training Effectiveness

Training effectiveness refers to the ability of trainees to

acquire specified skills on the training device. It includes

questions such as: When soldiers are given gunnery sustainment

training with the device [e.g., CTT or Scaled Range Target System

(SRTS)1 are they able to achieve relevant objectives with the

device? If so, how much training is necessary for them to achieve

these objectives?



How does the amount of training required compare with the amount

of training required to achieve comparable objectives with

conventional training devices?

Transfer Effectiveness

Once soldiers have acquired specified skills on the training

device, it is necessary to determine whether these skills con-

tribute to the soldiers' performance with operational equipment.

Transfer effectiveness refers to the transfer of skills from the

device (e.g., CTT or SRTS) to the operational equipment, in the

cise of the M60 series tank. It includes such questions as: After

soldiers have been given gunnery sustainment training with the

devices, how well do they perform with the M60A3? How does this

compare with the performance of soldiers given comparable

training with conventional trainirg? If the performance of the

CTT- or SRTS-trained soldiers is less than adequate, how much

training with the M60AI is necessary to correct the deficiency?

How does the amount of M6Ct3training required for the device-

trained soldiers compare to the M6e3training required for

soldiers trained with the conventional training program?

Cost of Trainina

An assessirent cf the cost of training must consider two f.ctors.

First, what material resources (e.g., target vehicles, ammuni-

tion) are necessary? Second, what personnel resources (e.g.,

instructors, maintenance personnel, etc.) are necessary?

2



ORGANIZATION

The training meterials and data requirements are organized as

follows:

Chapter 1 - Training Concepts for CTT

Chapter 2 - Data Requirements

3



CHAPTER ONE

TRAINING CONCEPTS FOR CTT

OVERVIEW

The Detras Combat Training Theater (CTT) is a film-based training

device intended to be used in conjunction with an M60Al or M60A3

tank to provide: (1) initial training in basic gunnery skills

*1 to armor crew gunners, and (2) sustainment training in these

skills. To evaluate the actual capabilities of the CTT to meet
these intentions, the device will be subjected to two tests,

developed to yield maximum data to address raining effectiveness,

transfer effectiveness, and cost of training, as part of the

Independent Evaluation Plan (IEP) process. The first test will

compare the CTT to the existing training program and a subcaliber

device (i.e., the Scaled Range Target System) during OSUT

training; the second will compare the device to conventional

*training methods and the UCOFT as a medium for providing sustain-

ment training.

Three groups will be employed during OSUT. These are:

*Group IA: Tank gunnery training train-up with conventional

devices.

Group IIA: Tank gunnery train-up training with the CTT.
Group ILIA: Tank gunnery train-up training with the SRTS,

equated to the CTT training.

The baseline program (Group IA) will employ conventional training.

The experimental. groups (Groups IIAand IIIA) will use eit'ier the

4 CTT or the SRTS in lieu of conventional training devices and

methods.

The sustairment training test will also employ three groups:

4



CGroup IB: Tank gunnery sustainment training with conventional

devices.

Group IIB: Tank gunnery sustainment training with the CTT.

Group IIIB: Tank gunnery sustainment training with the UCOFT.

The baseline training program (Group IB) will employ conventional

training. The experimental training groups(Groups IIB and IIIB)

will follow a comparable program of instruction but will use

the CTT or UCOFT for training.

TRAINING DESIGN

OSUT

The recommended training design for the three OSUT groups include

*the sequences shown in Table 1. A pre-test will be given for

the three groups on the M60A1 tank dry-fired on an instrumented

range to determine entry-level job proficiency. Each group will

be pre-tested on its respective device to determine entry-level

proficiency on the device. Group IA will then participate in the

conventional OSUT program. Groups IIA and IIIA will participate

in the convntional OSUT program modified as recommended in this

TSP. The amount of time and resources necessary to meet the pro-

gram objectives will be tracked during program administration.

At the conclusion of training, each group will be post-tested on

its respective device, and then on the M60AI tank dry-fired on an

4 instrumented range. The data requirements for all phases of the

program are preseanted in Chapter 2.

Sustainment

The recommended craining design for the sustainment training

groups includes -he sequences shown in Table 2. All groups will

be given a pre-test on the M60A3 tank by live-firing Tables

VII(c) and VIII. Each group will receive a pre-test on its

respective devic! to determine the entry-level proficiency

on the device. Group IB will then participate in the

5



Table l.--Recommended Training Design (OSUT)

Group IA Group IIA Group IIlA

*(Conventional) (CTTI (SRTS)

Pre-test. on Pre-test on Pre-test on

M60Al M60AI M6OAl

Tab'les VI, VII Tables VI, VII Tables VI, VII

(Mod) -(Mod) (Mod)

Pre-test on Pre-test on Pre-test on

device device device

(M6OAl) (CTT) (SRTS)

Conventional Modified gunnen Modified gu.nnery

training training training

program progr&un program

Post-teat on Post-test on Post-test on

*device device device

(M6OAl) (CTT) (SRTS)

Post-teist on Post-t:ast on Post-test on

*M60A1 M6OA1 M6OA1

Tables III, VII Tables VI, VII Tables VI, VII

(Mod) Mlod) (Mod)K - - _ _ _ _ _ _ _ _ _ _



Table 2.--Recommended Training Design (Sustainment)

Group IB Group IIB Group IIIB

(Conventional) (CTT) (UCOFT)

Pre-test on Pre-test on Pre-test on

M60A3 M60A3 M60A3

Tables VII(c), Tables VII(c), Tables VII(c),
VIII VIII VIII

Pre-test on Pre-test on Pre-test on

device device device

(M60A3 tank) (CTT) .(UCOFT)

Conventional Modified gunnery Contractor-

sustainment sustainment developed

training training training

Tables II-IV program exercises

Post-test on Post-test on Post-test on

device device device

(M60A3 tank) (CTT) (UCOFT)

4 Post-test on Post-test on Post-test on

M60A3 M60A3 M60A3

Tables VII(c), Tables VII(c), Tables VII(c),

VIIT VIII VIII

7
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conventional sustainment training program. Group IIB will
* receive the modified gunnery sustainment training program recom-

mended in this TSP, and Group IIIB will receive UCOFT contractor-
developed training exercises equated to Group IIB training. The

amount of time and resources necessary to meet the program objec-

*tives will be tracked during program administration. At the

conclusion of training, each group will be post-tested on its

respective device. Finally, the groups will be post-tested on

the M60A3, live-firing Tables VII(c) and VIII. The data require-
* ments for all phases of the program are presented in Chapter 2.

* Assumptions

Several assumptions have been made in the design of the TSP.

They are:

* 1. The CTT OSUT program is intended primarily to train gunners.

The sustainment program is intended to train TC's and

gunners.

2. The OSUT test program is limited by scheduled time available
in the current training schedule. All groups will receive

current gunnery classroom training. CTT and SRTS training
will occur during times normally scheduled for gunnery

(range) practice. Consequently, total CTT and SRTS training

time will be limited to 2.5 hours of gunnery exercises per

man.

3. It is assumcd that tank commanders and gunners will have been

trained in the M60A3 prior to assignment to a sustainment

test group. The time available for sustainment training has
not been specified. Thus, the recommended CTT sustainment

training program represents the optional gunnery program.

8



4. Because of the CTT design, training will be limited to

stationary firing vehicle engagements. These are currently

represented by Tables I-IV. CTT training will not be

limited to these Tables, however, That is, to demonstrate
Lthe full capabilities of the device, training representing

a broader portion of the M6OAl and M60A3 gunnery domains

than the Tables will be presented.

5. The scope of training provided by the CTT is bounded by

equipment limitations; e.g., the CTT cannot provide main gun

zeroing practice. Gunnery skills which cannot be trained on

the CTT must be trained using conventional methods.

6. The domains of M60Al and M60A3 tank gunnery can be specified

and sampled. For a detailed description and rationale of

approaches to defining the gunnery domain, see: Wheaton,

G.R., Fingerman, P.W., and Boycan, G.G. Development of a
Model Tank Gunnery Test. Alexandria, Va.: U.S. Army Re-

search Institute for the Behavioral Social Sciences (ARI),

1978; or, Boldovici, J.A., Boycan, G.G., Fingerman, P.W., and

Wheaton, G.R. Tank Gunnery Data Handbook. Washington, D.C.:

American Institute for Research in the Behavioral Sciences

(AIR), AIR-55800-9/78-TR, 1978.

Test Participants and Dates

4 The test participants and the dates of participation cannot be

determined at this time.

9
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TRAINING MATERIALS

Overview

The emphasis during OSUT is on the initial acquisition and

development of tank gunnery skills. In the current training

programs this is addressed through a program of instruction

which includes a sequential progression by the trainees

through gunnery Tables X-V74 (see FM 17-12). The program uses

a building block approach to gunnery skill development.__Tat

is, at each step (i.e., Table) in the progression the trainee

is learning new skills or subskills which are required to

demonstrate proficiency on the following Tables.

The trainee begins with very basic but essential skills in

Table I (e.g., zeroing the main gun, or manipulating the main

gun), thus laying the foundation for the remainder of his

training. In Tables II-VII he learns the basic skills of

gunnery (e.g., leading moving targets, or performing various

forms of second round adjustment procedures) while at the same

time the difficulty of the engagements is constantly increas-

ing, from single, stationary target - stationary firing platform

engagements early in training to multiple, moving targets -

moving firing platform engagements' (for stabilized tanks) in the

later Tables. In these later Tables the trainee is also exposed to

the concept of workirg as a member of a tank crew.

Sustainme-it training, conversely, emphasizes the refreshment

and advanced davelopment of existing gunnery skills. That is,

sustainment training is concerned less with individual gunnery

skills and subqkills, and more with the coordination of these

skills ino the behaviors which contribute to proficient tank gunnery.

As with OSUT, junnery Tables I-VII provide the principal

training mechanism.

10



The recommended CTT training program follows the building block

approach used in conventional tank gunnery training. The con-

tent of the training program, however, is intended to express
the full capabilities of the CTT and has been expanded beyond

the existing Tables to represent the domain of tank gunnery.

Because the OSUT and sustainment training programs emphasize

different content, the proposed programs are presented separately

below.

Sustainment Training Materials

The domain of M60A3 tank gunnery engagements can be broken down

into discrete categories. Each category is broadly defined as a

combination of the levels of eight conditions, as follows:

e Fire Control Mode - Stabilized, Power, or Manual

e Method of Engagement - Precision, Battlesight, or Range Card

Lay to Direct Fire (RCLDF).

* Laser Rangefinder - Operative or Inoperative

*Periscope Reticle - Operative or Inoperative

• Tank Thermal Sight (TTS) - Operative or Inoperative

*Lead Angle Sensor - Operative or Inoperative

e Output Unit - Operative or Inoperative

*XM21 Computer - Operative or Inoperative

After deleting combinations that are not rational, and combining

into single categories combinations that have identical impact

on gunnery, 44 categories remain. Table 3 presents the 44

engagement categories and the combinations of levels of con-
ditions that define each. (The circles around certain category

numbers will be explained momentarily). Each category can be

expanded as in Figure 1, where the firing tank conditions are

represented by a "+" in the appropriate condition level. The

firing tank cinditions that are given in Table 3 can be eval-

uator controlled during training and testing. The target conditions

for any engagement category are defined by combining the firing

tank conditions for an engagement category with levels of the

permissible target conditions, shown in Figure 2.

11



* TABLE 3
-*OA3 TANK GUNNERY
EIAGEHENT CATEGORIES

C FIRE CONTROL SYSTEM FAILURE

1-4

V W W

4a ta 0.

w 0

u -4 4J

P 0 00

"-4 4.4 -H a.

Fi Pre Contolode N 4A 0

OPERATIVE LRFENAENTCEGR
STABILIZED

Precision 1 2 39 20

POW/ER

Precision 2 26) 299
URCLDF 142 14 4

M ANUAL

STABILIZED

Precision 17 2 3

POWER
P'recision 25 26 20 9 00 0
RCLDF 12 413 141

MANUAL
Precision0

BattlesightRCLDF 44
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FIRE DELIVERY IIETHOD: PRECISION ENGAGEMENT CATEGORY: 7

* *. FIRING TANK CONDITIONS

TANK MOTION' TURRET CONTROLS

* ____ STAB POWER +

* S PO1WER 4  MANUAL ___

PERISCOPE TTS LEMD OUTPUT COMPUTER, LIP

FUNCTION + ____ ++ + +

* M~ALFUNCTION+ ________ ____

Figure 1. Sample display for engagement category 7.
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TARGET CONDITIONS

£ TGT NO.
Single
Multiple

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE

Target No. 1 S L to R <500 Full

<15kph R to L 600-1600 Partial-
15-30kph Advancing_ 1601-3200 Defilade

>30kph Retreating >3200 Concealed

Target No. 2 S L to R <500 Full

<l5kph R to L 500-1600 Partial

15-30kph Advancing _ 1601-3200 Defilade

>30kph Retreating - >3200 Concealed

Target No. 3 S L to R <500 Full___

<15kph R to L 500-1600 Partial

15-30kph Advancing 1601-3200 Defilade

>30kph Retreating. >3200 Concealed

Figure 2. Levels of permissible target conditions.

14

L |m lIm Im °m



The nature of the CTT is such that only specific engagement

categories can be practiced with the device. These are circled

on Table 3 and include stationary firing tank engagements fired

under daylight conditions when the primary sight reticle or

telescope reticle is the available option. The RCLDF engage-

ments can be practiced with the CTT only if a night film with

indirect illumination is provided. The fifteen unique engage-

ment categories circled on Table 3 are presented in tabular form

in Appendix A. these are the categories from which objectives

will be prepared for sustainment training and testing.

Current sustainment gunnery training progresses through a

sequence from single, stationary targets through multiple

moving targets. The CTT training program is intended, within

constraints, to follow this general approach. Sustainment

training should be conducted in three phases, with each phase

comprising 15 objectives (one from each engagement category).

The objectives in the phases progress from "easier" to "more

difficult". Phase I objectives focus on stationary or "simple"

moving target gunnery. The objectives in Phase II should contain

multiple target moving gunnery and Phase III will emphasize

multiple, fast moving targets. The gunnery objectives for

engagement category 7, Phases I, II, and III are presented in

Figures 3, 4, and 5 respectively. The 45 objectives for the

CTT sustainment program are contained in Appendix B. The ob-

jectives were derived to allow for evaluator control for the

equated training groups (IIB, IIIB) in terms of weapon firing

cCndltlonn of the fire control system, fire control mode, and

the target ranges for an engagement.1

lTypes of targets and ranges will be controlled by selecting the

CTT film scenario associated with the specific objective.

L



D':; IVI:RY 4F, TUiOD: PRECISION ENCACIFi.NT CAThcORY: 7
Objective 1 .L., Phase I

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

t _ STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

IFUNCTION + + + + +

.ALFUNCTION +

TARGET CONDITIONS

TGT NO.
Single +
Multiple '

TGT MOTION. TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S + L toR . <500_ " FuA. ,-

<15kph R to L______ 500-1600 + Partial
15-30kph Advancing _ 1601-3200 Defilade
>30kph _ Retreating >3200 Concealed

Target No. 2 S L to R <500 Full
<15kph R to L 500-1600 Pnrtial
15-30kph Advancing _ 1601-3200 Defilade
>30kph. Retreating _ 3200 Concealed

Target No* 3 S L to R _500 Full
15kph R to L 500-1600. Partial
15-30kph ' Advancing " 1601-3200 Def11ade
D 30kph ,. Raetreating 3200_, Concealed.

FIGURE 3. Gunnery objective for engagement category 7, Phase I

.. . . . .... . . . . .. .... . . -



4

FTIRE DI.VERY HETIOD: PRECISION ENGAGEMEINT CATF.CORY: 7
Objective.JL Phase jL

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

STAB POWER ,,

S + E + MANUAL

PuRISCOPE TTS LEAD OUTPUT. COMPUTER R

FUN4CTION + + + +

MALFUNCTION _ ___ +

TARGET CONDITIONS

TOT NO.
Single
Multiple _+

TGT MOTION TOT DIRECTION RANGE(M) EXPOSURE
Target No. I S + L to R '<500 Full +

<l5kph R to L 500-1600+ Partial
-_ 15-30kph Advancing 1601-3200 Defilade

,30kph Retreating- ,3200 Concealed

Target No. 2 S L to R + <500 Full
<15kph + R to L .500-1600 Partial-•
15-30kph Advancing 1601-3200 Defilade j
>30kph___ Retreating .- 3200+_t. Concealed

Target Noe 3 S' L to R 4500 Full
\l5kph.. . R to L. 500-1600 Partial._

. 5-30kph._ Advancing 1601-3200_ De fIado_
* 30kph , , Retretin$ 3o3200.. Concealed "

FIGURE 4, O unnx object$,ye tor enoageneent cateVyr 7l bAbqMLSe.

II

...... ..
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FIRE DI:I.IVI'.RY METIHOD PRECISION ENGAGrEiINT CATFORY: 7
( Objective_31_ Phase MT

FIRING TANK CONDITIONS

TANK ?OTION TURRET CONTROLS

| ,_ *STAB POWER +

S + POWER M MANUAL .....

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION +

MALFUNCTION t" , .

TARGET CONDITIONS

TGT NO.
Single
multiple ..

TOT MOTION TOT DIRECTION RANGE(M) EXPOSURE

Target No. 1. S____ , L to R_____ 500 _ Full +
<l5kph R to L .. 500-1609_1_+ Partial_..
15-30kph Advancing_ 1601-3200. Deflade

>3Okph Retreating _ 3200 Concealed

Target No. 2 S .. . L to R -c500 Full_
kilh,.., .. R to T_ 500-1600.,, Pnrtinl

15-30kph, Advancing 1601-3200.. Def tladd
>30kph Retreating >3200_.t= Concealed

Target No. 3 S L to R _ 500 Full
<'15kph R to L + 500-1600 Partal,4+
15-30kph + Advancing 1601-3200_t Defilade
230kph Retreating._ '3200 Concealed

FIGURE 5. Gunnery objective for engagement eategory 7, Phase III

rA

18'



I

The firing ranges for the M6OA3 pre-test and posttest firing must

U be set up as appropriate for Tables VII (c) and VIII, or to accom-

modate the recommended test objectives specified in the M60A3

Pretest and Posttest section found later in this document. This in-

volves arranging appropriate combinations of target types and

ranges in specified numbers (single, multiple) at the various fir-

ing positions. At the same time, depending on the objective being

fired, the evaluator must introduce the indicated malfunction(s)

into the fire control system. These malfunctions should be intro-

duced in such a way as to ensure that the gunner and TC will

be unaware until the malfunction occurs at the "real world"

point in the engagement sequence.

OSUT Materials

The primary emphasis in OSUT is on the initial acquisition of

gunnery skills. Consequently, there is less emphasis on

degraded firing mode gunnery than in sustainment training and,

( when applying the method described above for specifying the

gunnery domain, there are fewer discrete engagement categories.

These will be defined as combinations of the levels of five

conditions, as follows:

9 Fire Control Mode - Power or Manual

eMethod of Engagement - Precision, Battlesight, or Range Card

Lay to Direct Fire

* IR Periscope - Operative or Inoperative

* Computer - Operative or Inoperative

*Primary Sight - Operative or Inoperative

After deleting combinations that are not rational, and combining
into single categories combinations that have identical impact

on gunnery, 30 categories remain. Table 4 presents the 30

engagement categories and the combinations of levels of conditions

that define each. As in the case of the M60A3, only specific M60AI

engagement categories can be practiced. These are circled on Table

4 and again include engagements fired under daylight conditions

when the primary sight reticle or telescope reticle is the available

option. The ten unique engagement categories circled on Table 4

are presented in tabular form in Appendix C. These are the categories
from which objectives will be prepared for OSUT.

19



TABLE 4
M6OA1 TANK GUNNERY

ENGAGEMENT CATEGORIES

FIRE CONTROL SYSTEM FAILURE

14.0
w Xt
0. 0

0

Fire Control Mode 6-4 U I - 0

OPERATIVE SRF ENGAGEMENT CATEGORY
PRONER

Precision 1 O~2 2
Battlesight 4 4 4
RCLDF 6 7 8

MANUAL
Precision 9i10

Battlesight
RCLDF 14 15 16

INOPERATIVE SRF
POWER

Precision 17 17 18
Battlesight 19 19 19 19 20
RCLDF 21 22 23

MANUAl,
Precision 24 24 25
Battlesight 26 26 36 26 27
RCLDF 28 29 30

O
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The CTT OSUT program is intended to follow the progression of the

conventional program from "simple" to "complex" engagements.

It is recommended that OSUT be conducted in two Phases with

each phase comprising ten objectives (one from each engagement

category). Phase I objectives will focus on stationary or

"simple" moving target gunnery. Phase II will contain more

moving target engagements, including multiple, fast-moving

targets. The 20 objectives for the CTT OSUT program are con-

tained in Appendix D.

These objectives were derived to allow for evaluator control for

the equated training groups (IIA, IIIA) in terms of weapon

firing conditions of the fire control system, the fire control
mode, and ranges for an engagement.

THe firing ranges for the M60Al pretest and posttest firing
must be set up as appropriate for Tables VI and VII (mod). This

involves the steps defined for the sustainment training pro-

gram as described previously. Additionally, the evaluator must

introduce the indicated malfunction(s) at the appropriate time.

CONDUCT OF TRAINING PROGRAMS

This section describes the recommendations for conduct of the
operational tank pretests, device pretests, training exercises,

device posttests, and operational tank posttests for all six

training groups.

OSUT M60A1 Pretest

Tank gunnery Tables VI (mod) and VII (mod) should be used as

the content of the M60AI pretest. If time permits, these should

be expanded to include the following objectives:

1 11

3 13

5 15

7 17

9 19
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CGunners should fire each Table and objective only once and the
times and aiming errors should be recorded on the OSUT Gunnery

Objective Scoresheet (See Chapter 2).

OSUT Device Pretest

The following objectives are the content of the Device Pretest:

2 12

4 14

q 6 16

8 18

10 20

Group IA should dry-fire the M60AI tank on a firing range set up
so that the ten objectives can be fired as described.

Gunners should fire each objective only once and the times and

aiming errors should be recorded (See Chapter 2).

OSUT Training Exercises

All 20 objectives should be practiced in order as presented in

Appendix D. However, gunner's should practice an objective until

they achieve mastery on the objective or until they have fired

the objective three times before proceeding to the next objective.

The firing information that should be recorded is described in

Chapter 2.

OSUT Device Posttest

In the interest of test security, the objectives recommended for

device posttest will reamin confidential until two weeks before

the posttest. As for the device pretests, each objective should

be fired only once and the information recorded.

OSUT M60AI Posttest

In the interest of test security, the objectives recommended for

the M60AI posttest will remain confidential until two weeks before

the posttest. The procedure will be for each gunner to fire an

objective until achieving mastery (or until the oDjective is fired

five times) oefore proceeding to the next objective on the post-

test. All firing information should be recorded for each attempt.

22



Sustainment Training M60A3 Pretest

Tank gunnery Tables VII(c) and VIII should be used as the content

of the M60A3 pretest. In addition, the following objectives from

Appendix B) should be used:

6 28

11 30

12 34

16 35

23 39

Crews should fire each Table and objective only once and the times

and aiming errors should be recorded on the Sustainment Gunnery

Objective Scoresheet (See Chapter 2). In addition, objectives

representing engagement categories. 5, 6, 25, 26, 32, and 33 should

be fired here and in the posttest. This approach provided

information regarding the generalizability of the objectives. These

six objectives are presented in tabular form in Appendix E.

Sustainment Training Device Pretest

The following objectives should be used as the content of the de-

vice pretest:

4 27

9 29

13 32

18 37

20 40

Crews should fire each Table and objective only once and the times

and aiming errors should be recorded on the Sustainment Gunnery

Objective Scoresheet (See Chapter 2).

Sustainment Training Exercises

All 45 objectives should be practiced in order as presented in

Appendix B. However, a crew should practice an objective until it

achieves mastery on the objective or fires the objective three

times before proceeding to the next objective. The firing infor-

mation that should be recorded is discussed in Chapter 2.

23
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C CHAPTER TWO

DATA REQUIREMENTS

In order to evaluate the OSUT and sustainment gunnery training

programs, data are needed in three areas:

o Training Resource Requirements

o Training. Effectiveness

o Training Transfer

TRAINING RESOURCE REQUIREMENTS

Overview

This information will be used to estimate the costs associated

with developing and implementing each of the three training

alternatives of the two separate training programs (OSUT and

sustainment). The forms provided in Appendix F should be used

to report the information. Explanations of the entries required

for-each form follow.

Personnel Requirements (OSUT)

This form should be completed for each person involved in setting

up or running any part of the OSUT program. Give the person's

name, rank/grade and primary MOS. Then for each function in

which the person was involved (Planning, Development, Conduct

and/br Evaluation) and each training group for which the person

performed that function (Group IA, IIA, IIIA), place a P (Primary)

or S (Support) in the column headed "Role" to indicate the

person's responsibilities. In the column headed "Time" indicate

the number of hours the person spent in each role.

The functions are defined as follows:

* Planning - scheduling, determining requirements for and

obtaining personnel and equipment, logistics,

etc.

24



e Development - writing and review of lesson plans, scenarios,

test materials, etc.

e Conduct - actual training time

o Evaluation - pre-testing and post-testing on the operational

tank and alternative training devices (or
method of instruction)

The three OSUT groups are:

e Group IA - baseline, unmodified current training

I * Group IIA - training with the CTT

o Group IIIA - training with the SRTS

The two roles are defined as follows:

* e Primary - directed or was responsible for major portions of

the work in a given function

* Support - assisted or was under the supervision of someone

in a primary role. (If the person was not involved

in a function for a training group, the corres-

ponding lines in the "'Role" and "Time" columns

should be left blank.)

If the effort is for more than one training group or function,

record the hours in as many places as are applicable and attach

a note telling how many hours have been recorded in more than

one place and for which groups and functions they are recorded.

4 Personnel Requirements (Sustainment Training)

This form is nearly identical to the OSUT Zorm doscribed above,
and should be filled ouL in the same manner for each person

involved in the set-up or execution of the sustainment training

program.

25



4

.-he three sustainment training groups are:

o Group IB - baseline, unmodified current training

o Group IIB - training with the CTT

o Group IIIB - training with the UCOFT

runnery Training Report Form (OSUT)

This form should be completed for each trainee (gunner). The

header portion requires the training group, the gunner's Alpha

number and the gunner's name.

Tae body of the form is to be used to log the gunner's activi-

ties during training. For each objective on which training is

received, record the date and time the gunner started training

on the objective, the date and time it was mastered, total

number of attempts and the total time spent on the objective.

The objectives to be included in training are discussed in

CJapter 1 and included in Appendix D. The criteria for mastery

are included on the Gunnery Objective Scoresheet, Appendix F.

Gunnery Training Report Form (Sustainment Training)

This form should be completed for each gunner/commander crew.

The header portion requires the training group, the assigned

crew number (any number up to three digits), name of each crew

.iesrriber, how long each has been in that crew position and how

many times they have fired together in those positions.

The body of the form is to be used to log the crew's activities

during training. For each objective on which the crew receives

training, record the date and time the crew started training

on the objective, the date and time it was mastered, total

number of attempts and the total time spent on the objective.

F The objectives to be included in training and the criteria for

mastery are discussed in Chapter 1 and included in Appendixes

B and E•

~26
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( TRAINING EFFECTIVENESS

OSUT

Relative training effectiveness of the three alternative programs

will be measured by means of comparisons between pre- and post-

training test results. Each gunner will be tested at both points

on the device (M60A1 tank, CTT, or SRTS) on which it receives

gunnery training. The objectives which comprise the tests and the
measurement requirements for each objective are discussed in

Chapter 1 and Appendix D.

For each objective, a scoresheet should be prepared by complet-

ing the column "Mastery Standard" for the applicable criteria for

the objective. (See sample scoresheet format, Appendix F.) Device

pretest and posttest results for each gunner should be recorded

on this scoresheet. The data are to be obtained as descriped above,

with the aid of a gun camera (for dry-fire) and a stopwatch for

Group IA, and from direct observation and a stopwatch for Groups

IIA and IIIA. Actual times (seconds), and aiming error (mils de-

flection and elevation or hit/suppression and rounds expended)

should be recorded for each objective.

Sustainment Training

A similar procedure will be used to determine training effective-

ness of the three sustainment training device alternatives. Crews

will be tested at both points on the training device (M60A3 tank,

CTT, or UCOFT). The objectives which comprise the tests and the

j measurement requirements are discussed in Chapter 1. and Appendix B.

Results should be recorded on the Gunnery Objective Scoresheets.

The data are to be obtained as described above, with the aid of

a gun camera (for dry fire) and a stopwatch for Group IB, from
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4

direct observation and a stopwatch for Group IIB, and from UCOFT

performance analyses for Group IIIB. Actual times (seconds), and

aiming errors (mils deflection and elevation or hit/suppression

and rounds expended) should be recorded for each objective.

TRAINING TRANSFER

OSUT

The relative effectiveness of the three training alternatives in

increasing proficiency on the M60A1 tank (i.e., training transfer)

will be expressed as the difference among the three training

groups in number of trials needed to master certain task object-

ives. A pretest-on the M60A1 tank will be given before the device

pretest, to determine entry level skills. The transfer test itself

will be conducted after the device posttest, also on the M6OA1

tank. Conduct of these tests is discussed in Chapter 1.

For the M60A1 pretest, the measures should be recorded as for the

device pretests and posttests. For the M60A1 posttest, the measures

should be recorded in the same way for each attempt of an object-

ive by the gunner. Each objective must be attempted until mastery

is demonstrated on all criteria measures, or until five attempts

are made.
4

Sustainment Training

A similar approach will be used to evaluate the sustainment train-

ing alternatives. A pretest on the M60A3 tank will be given prior

to the device pretest. The transfer test itself will also be

conducted using the M60A3. Conduct of the tests is discussed in

Chapter 1.

Measures should be recorded in the same manner proposed for the

OSr'r ovaluation.
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; uzjta.icnent Training Device Posttest

In the interests of test secutiry, the objectives recommended for

device posttest will remain confidential until two weeks before

the nosttest. As for the device pretest, each objective should

be fired only once and the information recorded.

u Sustainment TrainingM60A3 Posttest

In the interests of test secutiry, the objectives recommended

for the M60A3 posttest will remain confidential until two weeks

before the posttest. The procedure will be for each crew to fire

* an objective until achieving mastery (or until the objective is

fired five times) before proceeding to the next objective on the

posttest. All firing information .should be recorded for each

attempt.

2

4
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APPENDIX A

M460A3 STATIONARY FIRING TANK
ENGAGEMENT CATEGORIES
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FIRE DELIVERY METHOD: PRECISION ENGAGEHENT CATEGORY: 7

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

N _______STAB _ __POWER +

S + POWER + M4ANUAL____

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + + +

MALFUNCTION _____ + ___ ____ ____

A-2
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FIRE DELIVERY METHOD: PRECISION ENGAGEMENT CATEGORY: 8

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M STAB POWER +

s + POWER + HANUAL

q PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + + +

MALFUNCTION +

A-3



FIRE DELIVERY METHOD: rREcIsIoN ENGAGE4ENT CATEGORY: 10
(

VIRING TANK CONDITIONS

lANK MOTION TURRET CONTROLS

M1 STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + +

MALFUNCTION + +

A-4



FIRE DELIVERY METHOD: PRECISION ENGAGEMENT CATEGORY: 11C

FIRING TANK ODYAITIONS

. TANK NOTION TURRET CONTROLS

N STAB POWER +

S + POWER + MANUAL

q PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION +

MALFUNCTION + + + + +

NOTES:

1. Two fire control system failure categories are covered by engagement category
11. They are:

..Periscope reticle & TTS & lead angle.

..Output unit or computer.

2. The engagement proceeds as follows:.
. Turn computer OFF.
. Turn laser emergency power switch on electronics unit ON.
. TC ranges with laser in ON mode and announces range.
. Engage with telescope.

I

'I
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FIRE DELIVFRtY METHOD: PRECISION ENGAGE24ENT CATEGORY: 15

FIRING TANK CONDITIONS

TANK MOTION- TURRET CONTROLS

_____ STAB__ POWER _ _

S + POWER + 14ANIJAL +

qPERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION _____ ___ ____ + + +

MALFUNCTION + + + _ __ ____

A-6



FIRE DELIVERY METHOD: PRECISION ENGAGEMENT CATEGORY: 27

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M ____ STAB POWER +

S + POWER + MANUAL____

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + __ +++___

MALFUNCTION _____ + __ _ ____ ____ +

A-7



FIRE DELIVERtY METHOD: PRECISION ENGAGEMENT CATEGORY: 28

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

H ____ STAB _ __POWER +

S + POW4ER + 14ANUAL____

PERISCOPE TTS LEAD -OUTPUT COMPUTER LRF

FUNCTION + + _____ + + ___

MALFUNCTION + +____

A-8



FIRE DELIVERY ]METHOD: PRECISION ENGAGEMENT CATEGORY: 30

FIRING TANK C0ONDITIONS

TANK MOTION TURRET CONTROLS

M ____ STAB ____POWER +

S + POWER + HANUAL ____

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + ____ ____ + + ___

MALFUNCTION _____ + + +

A-



FIRE DELIVERY METHOD: PRECISION ENGAGIENT CATEGORY: 31

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION

MALFUNCTION + + + + + +

NOTE: Two fire control system failure categories are covered by engagement category 31.
They are:

. Periscope reticle & TTS & lead angle.

. Output unit or computer.

A0
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F I R; I)I".LIVIE'RY METHOD: BATTLESIGHT ENIACIIENT CATE(ORY: 34
(

FIRING TANK CONDITIONS

TANK HOTION TURRET CONTROLS

M STAB POWER +

S + POWER 4- MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + +

MALFUNCTION + +

I

A-1
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FIRE DELIVERY METHOD: BATTLESIGHT ENGAGEMENT CATEGORY: 35

FIRING TANK CONDITIONS

"TANK MOTION TURRET CONTROLS

___ STAB POWER +

s + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + +

MALFUNCTION + +

A

C
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FIRE DELIVERY METHOD: BATTLESIGHT ENGAGFENT CATEGORY: 37

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

m STAB POWER +

S + POWER + 14AIUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + +

MALFUNCTION + + +

A

I
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FIRE DELIVERY METHOD: BATTLESIGHT ENGACNIMENT CATEGORY: 38

(7

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

_kIt STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION

HALFUNCTION + + + + + +

NOTE: Two fire control system failure categories are covered by engagement category 38.

They are:

. Output unit or computer.

A-14



FIRE DELIVERY METHOD: PRECISION ENGAGEMENT CATEGORY: 42

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

_M_ STAB POWER

S + POWER + MANUAL +

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + +

MLFUNCTION + + + +

A-i15
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FIRE DELIVERY METHOD: BATTLESIGHT ENGAGEMENT CATEGORY: 43

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M _STAB POWER

S + POWER + MANUAL +

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + +

MALFUNCTION + + + +

I
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APPENDIX B

M60A3 GUNNERY ENGAGEMENTS FOR GTT

PHS6 PG -
PHASE II PAGE B-28
PHASE III PAGE B-34



PHASE I

11-



0

_ FlRi" DI'I.VI'RY ETHOD: PRECISION ENCAGF)IENT CATIXORY: 7
Objective 1 . Phase I

[ FIRING TANK CONDITIONS

TANK MOTION TU RRET CONTROLS

__o STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + + +

MALFUNCTION +

*

TARGET CONDITIONS

TGT NO.
Single +
Multiple

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
* Target No. 1 S + L to 1 _ <500 Full +

<l5kph R to L_500-1600 + Partial
15-30kpli__ Advancing 1601-3200 Defilade
>30-kpt____t g >3200 Concealed

Tnr.et No. 2 S _. co ___ <500 Full
<-1-5kph __ t " 500-1600 Part iaI
15-30kpl; Y\ dva: i _c __, 1601-3200 Defilade
>30knh __e__ rea, Ing__ >3200 Concealed

Target No. 3 S L __, ,n <500 Full_ ,
<l5kph R _o " 7 500-1600 Partial| 15-30kph._. t I va n 1601-320C- De filade

)30kph___ Retreating_ >3200 Concealed___

I'-



FIRE DI)o1.IVIRY RETUOD: PRECISION ENGAGIMENT CATEGORY: 8
Objective 2 Phase I

FIRING TANK CONDITIONS

TANK mo'1oN ! U RR iT CONTROLS

N STAB POWER +

S + POWER + MANUAL

I PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + + +

MALFUNCTION +

TARGET COID['rIONS

TGT NO.
Single +
Multiple

TGT MOTION TGf I)uZECTION RANGE(M) EXPOSURE

* Target No. I S L to __ _ <500 Full

<1 5kph -1. R to L + 500-1600-. Part ta1.+

15-30kph.__ ,vdvanc ng _ 1601-3200 Defilnde

>30kpl_ Ietreatg._____ >3200 Concealed

Target No. 2 S L to R -<500 Full
<lSkph tR -o 500-1600 Partial

15-30kph: .dv.x Lng 1601-3200__ Def ilade

> 30kvh (.10 > 2 200 Concealed

Target No. 3 5 "L C___,, 50' Full__
<15kph R tc 1. 500-1600 Partial

15-30kph Advaocini... 1601-3200__ Defilade
>30kph_ Retreating_._ >3200 Concealed



FIVIX DIIIVIRY HETIOD: PRECISION EiAGHi NT CATEGORY: 10
Objectivej Phase_..

FIRING TANK CONDITIQNS

TANK NOTION TURRET CONTROLS

___ STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + +

MALFUNCTION + +
I

TARGET CONDITIONS

TCT NO.
Single +,
Multiple

TGT MOTION TGT DIRECTION RANGE(MN) EXPOSURE
Target No. I S L to R + <500 Full

<l5kph R to L 500-1600 Partial-
15-30kph + Advancing 1601-3200 Defilade
>30kph Retreating >3200 + Concealed

4 Target No. 2 S L to R <500 Full
<15kph R to L 500-1600 Partial
15-30kph Advancing_ 1601-3200 Defilade
>30kph Retreating _ >3200 Concealed

Target No. 3 S L to R <500 Full
<l5kph R to L 500-1600 Partial
15-30kph Advancing 1601-3200 Defilade
)>30kph Retreating _ >3200 Concealed

3-5



Fli-i 1)Ii.IVIURY ETIIOD: PRECISION ENGAGFMENT CATIXrORY: 11
Objective._4. Phasej.

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

I"_ STAB POWEIR +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION +

?IALFUNCTION + + + + +

TARGET CONDITIONS

TGT NO.
Single +
Multiple

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. 1 S L to R <500 Full -+-

<15kph _ R to L + 500-1600 Partial
15-30kph + Advancing_ 1.601-3200 + Defilade
>30kph Retreating__ >3200 Concealed_

* Target No. 2 S L to R <500 Full
<15kph R to L 500-1600 Partial
15-30kph____ Advancing _ 1601-3200 Defilade
>30kph Retreating _ >3200 Concealed__

Tacget No. 3 S L to R_ <500 Full
* <lkph_ R to L 500-1600 Partial

15-30kph Advancing 1601-3200 Defilade
>30kph_ Retreating t,3200 Concealed_

NOTE: Two fire control system failure categories are covered b-1 engagemen. caregorv
11. They are:

. Periscope reticle & TTS & lead ang)e.
Output unit or computer.

B-6



FIRIA' DIL.IVI RY METIIOD: PRECISION ENGAGFIIENT CATEGORY: 15
Objective_ Phase _

FIRING TANK CONDITIONS

.\NK M0T10N TURRET CONTROLS

____STAB POWER

+ + POWER + 1MANUAL +

q PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + +

MALFUNCTION + + +

TARGET CONDITIONS

TGT NO.
Sin.g] "

Multiple.

TGT MOTION TGT DIRECTION RANGE(N EXPOSURE
Target No. I S L to R <500 Full

<15kph + R to L 500-1600_+ ParLial -

15-301cph , . Advntir I n -. - 601 -'0.0 .f ,

Target No. 2 S L to _ _ <500 Full

<15kph. R to _, 500-!60_ _ P'artial_____
15-3Okph __ Ad v a i c uP 1601-3200_ Def? '11,a 6e

>30kph_ Aetreating_ >3200 Concealed___

Target No. 3 S Lto 0R <500 Full
e!5ph _ 2.5" _o L 500-1600 P,r :.7l
15-30kph Advanciii;, 1601.-3200.__ FC.! lade

r __>30kp __ Retreating_ >3200 Conccaled_...

[ B - .



.I ~l DWI,TVlIRY 'iFTIIOD: PRECISION ENGAGI'7.iINT CATi'lORY. 27
Objective 6 Phase I

FIRING TANK CONDITIONS

T\NK MOTIO N. TURRET CONTROLS

STAB POWER -_-

S + POWER + 'MANUAL

PUIUSCOPE TTS LEAD OUTPUT COMPUTER LIF

FUNCTION - -1 + -,-

MAT. FUNCTION + +

TARGET CONDITTONS

TGT MOTION 'I?T DIRECTION YRANr 1C7 ' ' .', 1 C).,

"t cge, ';L ,. 'I. ,.., .:. <5 0 ."ui. ;< St~l) ,, ,: * n-<OO,

.. ,bp1_ L (n, - I "I- 1 2.00 - 1

] ',- BOkpii...... A1,'urc _1 60i1.20') IX6 -3, e)
___.______._ PC tri tirig_____ . >3200. ,..on( " . ,'

,arge,. 1o~ : - -, -- :.-.,

j ' ~j ~. .. ..

15.3!.)q>,; ... A '.,',;c ,;; ... .. . 14 3 i 0 i: <,

.. .. . .



( i.'aI i)I I.vi:IVIY METIIOD: PRECISION ,N(;A(1I ?ii.NT A';'IrIY: 28
Objc.ctlvej . 'hane_.1 -

FIRING TANK CONDITIONS

i'ANK MOTION TURRET CONTROLS

_ _STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD O"TPUT COMPUTER LRF

FUNCTION + + + +

MALFUNCTION + +

I

TARGET CONDITIONS

TGT NO.
Single +

Multiple

TGT MOTION TGT DIRECTION RANGE(M, EXPOSURE
Target No. I S L to R + <500 I Full_ _

<i5kph + R -o L 500-1600.+ Partiai.+
5-30kph Advancing 1601 -3200_ De ii ,-de .

> 30kph .. iHtrQlnt i1f._ >3200 Conr(,1 (,d

Target No, 2 S L to R <500 Full.

<l5kph R to L 500-1600 Partlal

15-30kph_ Advancing 1601-3200 Defilade
>30kph___ Re A t ea'- ! 200__ Concealed_

Target Wo. I s L zo R <500 Full
<l5kph_... ... a to L 500-1600 Partial
15-30kph Advarcing 1601-3200 Defiiade
>30kph Retreating >3200 Ccncealed

B-9



0

V i a : DIVIRY METHOD: PRECISION ENGAGFIIENT CATECORY: 30
Objective 8 Phase I

FIRING TANK CONDITIONS

:'\\K NOTION TURRET CONTROLS

, ____ STAB POWER +

S + POWER + MANUAL

U PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + _

MALFUNCTION + + +

I

TARGET CONDITIONS

TGT NO.
Single +
Multiple

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
* Target No. I S L to __ _ <500 Full

<15kph + R to L 500-1600 Pnrtial
15-30kph Advancing ± 1601-3200+ Defilade +
>30kph_ _ Retreating__ >3200 Concealed

TargeZ No. 2 3 L to R. <500 Full_
* <l5kph__ R to 500-1600 Partiil

15-30kph Advanciug 1601-320G Defilade
>30kph Retrea ing___ >3200 Concealed

Targec No. 3 S L to R <500 Full_
<15kph R to L 500-1600 ._ Partial
15-30kph Advancing 1601-3200 Derilade
>30kph Retreating >3200 Concealed_

I-I



FI]] ]'}I: IVI'IY METIOD: PRECISION ENCAMIIENT CATICORY: 31
Objectiveg Phase__j

FIRING TANK CONDITIONS

i 'ANK MOTION TURRET CONTROLS

STAB POWER +

s + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION

KALFUNCTION + + + + -; +
.4

(

TARGET CONDITIONS

Th-T NO.
Single +
Nul i ple_____

TGT MOTION TGT DIRECTION RANGE(M) EXFOSURE
Trget No. i S L to _ _ <500 Ful_

<1 Sicph + R to L + 50-]600 P ar ia - -

S 5-30kph .. Adv inr n, 16 fl - l 1i -

Target Na. 3 "30o b 320 SL', 0
<]S_ ph_ ... . L Lo i "'____ _ _

I 25Okph zC _",,3 , 2 ,

Two I r i ron -r,,I . ,

fllpy Irc;



6

t F IRE DI.LIVF Y METHOD: BATTLESIGHT ENGAGE JENT CATECORY: 34Objective 10 Phase I

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M____ STAB POWER +

. + POWER 4 MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION - + 4. +

HALFUNCTION + +

TARGET CONDITIONS

TGT NO.
Single +
Mul t iple

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S + L to R <500 Full

<l5kph R to L 500-1600 Partial +
15-30kph Advancing 1601-3200 Derllade

>30kph Retrenting _ >3200____ C Incealed

Target No. 2 S L to R <500 Full____

<!5kph R to L 500-1600 Partial
15-30kpi Advancing 1601-3200 Defilade
>30kph Retreating_ _ >3200 Concealed

Target No. 3 SL to R <500 Full

<15kph. R to L , 500-1600 Partial
15-30kph Advancing _ 1601-3200 Defilade
,30kph Retreating_ ),3200 Concealed__

3-.



Fl*II DEL*,IVER.IY METHOD: BATTLESIGHT ENGAIENT CATEGORY: 35
Objective 11 Phase I

FIRING TANK CONDITIONS

TANK MOTION. TURRET CONTROLS

M ____ STAB ____POWER +

S + POWER + MANUAL____

PERISCOPE TTS LEAD OUTPUT COMPUTER ,LRF

FUNCTION 1-+ _____+ +___

MALFUNCTION _____ ____ + _ ___ ___ +

TARGET CONDITIONS

TGT NO.
Single +
Multiple ____

TGT MOTION TCT I)TRECTTON RANCE (M) yXPOSuRE
Ta~rgi' I No. . 1 5 1, U, It <500l Eu ilI.

<15kpli + R to L + 500-1600 + '1iiiie +
15-3Okph Advancing____ 1601-3200 Derillide__
>3Okph_____ Retreating _ >3200 Concc'nled

Target No. 2 5_______ t o -______ <500___ Full____
<l5kph R to L______ 500-1600 Partial
15-30kph Advancing____ 1601-3200 Defilade
>30kph____ Retreating >3200 Concealed

Target No. 3 S_______ to R_____ <500 Full____
<l5kph____ R to L 500-1600 Partial
15-30kph Advanicing 1601-3200 Defilade
>30kph____ Retreating _ 3200 Concealed

B-i13



FIRE I)1I.IVERY HETHOD: BATTLESIGHT ENGAGDIENT CAT17CORY: 37Objective 12 Phase I

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

MI STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + +

MALFUNCTION + + +

TARGET CONDITIONS

TGT NO.
Single +
Multiple

TGT MOTION TGT DIRECTION RANGE(N) EXPOSURE
Target No. I S L to R <500 Full

<15kph + R to L 500-1600 A Partial +
].5-30kph Advancing + 160L-3200 Defilade
>30kph Retreating__ >3200 Concealed

Target No. 2 S L to R <500 Full
<lSkph R to L 500-1600 Portial
15-30kph Advancing. 1601-3200 Defiiade

'3-Okoh _ Retreating_ - >320G Conc.:aled

Target No. 3 S t 0 _ <500 Full
<]SKph__R to L 500-1600 Partial
15-30kph Advancing 1601-3200 Defilade
'30kph Retrepting_ . >3200 Concealed

3-11,
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F1I\1' DIIVERY IETIIOD: BATTLESIGHT ENGAGI MIENT CA'Tl;r(PY: 38
Object ive 13 '. _I -

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

N _STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION

MALFUNCTION + + + + + +

*

TARGET CONDITIONS

TGT NO.

Single +
Mul t iple

TGT MOTION TGT DIRECTION RANGE(M EXPOSURE
Target No. I S L to R <500 Full

<15kph + R to L 1 500-1600 - Partial__
15-30kph Advancing 1601-320C Dcfilade
>301kph Retr teating_- > , 2 _0 ccee d

Target No. 2 _ _ L to R ______<5,
<15kph R to 0- i'l

15-30kph Advancing 5.? F l-32J2 .. f iiade
>30kph__ . Retreating >3200 V1 Q

Target No. 3 S L -.o R <500 ...-,
<l5kph R to L 500-1600 i;-,rti;l
15-30kph Advancing 1601-3200_. refi1aide
>30kpl_ RetreatJ.ng_ >3200 C( Vcaled

NOTE: Two fire concro) syScei% Zai'-in C C .01 .. I . , 38,
They are:

Peri-;cope rec:icie & TTS & Icau Inge.I(.

Output unit or compiter.

B-1.5



FIRi; DIlT.VIRY NETIOD: PRECISION ENGAGMENT CATI'x;ORY: 42
Objective 14 Phase I

FIRIN TANK CONDITIONS

TA NK MOTION TURRET CONTROLS

STAB POWER

S + POWER _ MANUAL +

PRISCOPE TTS LEAD OUTPUT COMPUTER ".RF

FU NCTION + t

HtALFUNCTION + + -r ________

TA;Cr, Z20NDlTT0.NS

..... NO.

S iirgl e -+

TGT MOTI,," ' " 'CY... "AN GE ...
Target No. 1 s L c o R <500 u J I

<15".+ -i-(R to '. 500-160j
15--lOkph Advn: :- g_ _ 16(;- 2n,) r P- i "d-
>30!-ph. . c .r 1. e- L2 , .

Tit r pet No. s i _ n "

A S 3 O , ., ,277.-. C, 3 2 , 00

Target ,' : ... , .c
<1 5 ... .r , to 5 1- C, . . I , .

5 --3 1k ), c, v t 1.. -32C'61 iri
>301.ph. R v t I't I ' . . ... >3200- .. .... o,, I' v, -;I I.( d -

16l



( FIRE DELIVERY METHOD: BATTLESIGHT ENGAGFMENT CATEIORY: 43
Objective 15 Phase I

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

_ , STAB POWER

S + POWER + MANUAL +

q
PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + +

MALFUNCTION + + + , +

TARGET CONDITIONS

TGT NO.
Single +
Multiple

TGT MOTION TGT DIRECTI3N RANGE(M- i XPOSURE
Target No. I S L to R <500 Full_____

<l5kph R to L + 500-1600 Partial

15-30kph +- Advancing_ 1601-3200± Defilde +
>30kph_ .... Retreating__ >3200 Concealed

Target No. 2 S L to R 5_00___ Fuil____

<15kph R t o L 500-1600 Partial __

15-30kph Advancing -601-3200 De f i lade
>30kph .. Re tran -.q_ >200- .. . oncealed

Target No. I S cc . .
<lp__ R t C, L 00-1600__ P criaI

15-30kph Advanci , eg 101-f20 f .de
>3Okph cota g_ ___ K20_ _ oicel.led

B-i7



PHASE II

IM
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FiRi. bEI~LIVRY .E1THOD: PRECISION ENGAGRMENT CATE;ORY: 7
Objective 1L PhaseIN

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M __STAB POWER _

S + POWER + MANUAL

I
PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + + +

MALFUNCTION +

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S + L to R c500 Full +

<15kph R to L 500-1600 + Partial
15-30kph Advancing 1601-3200 Defilade
>30kph Retreating__ >3200 Concealed

Target No. 2 S L to R + <500 Full
<15kph + R to L 500-1600 Partial
15-30kph Advancing_ _ 1601-3200 Defilade+
>30kph Retreating__ >3200 + Concealed

Target No. 3 S L to R <500 Full
<15kph R to L 500-1600 Partial
15-30kph Advancing 1601-3200 Defilade
'30kph Retreating >3200 Concealed

B-19



F114TI D11.IVIRY METHOD: PRECISION ENGAGFMENT CATCGORY: 8
Objective_1L Phase UL

FIRING TANK CONDITIONS

A'.\NK MOTION TURRET CONTROLS

M STAB POWER +

S + POWER + HANUAL

* PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + .+ . +

MALFUNCTION + -.-

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE

* Target No. 1 S L to R_ _ <500 Full

<15kph + R to L + 500-1600 + Partial +
15-30kph__ Advancing 1601-3200 Defilade

>30kph Retreating. >3200 Concealed

Target No. 2 S L to _ <500 Full

* <15kph R to L + 500-1600 + Partial

15-30kph_+ Advancing _ 1601-3200_ Defilade +

'30kph_ Retreating.___ >3200 Concealed

Target No. 3 S._ _ L to R_____ <500 Full

<15kph R to L 500-1600 Partial

* 15-30kph... Advancing_- 1601-3200 Defilade

Retreating 3200 Concealed

'S

B-20
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FIRI*. DILIVERY NETHOD: PRECISION ENGAGFMENT CATEGORY: 10
Objective.JIL PhaseIL

FIRING TANK CONDITIONS

TANK NOTION TURRET CONTROLS

N _ STAB POWER

S + POWER_ _ 4ANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + +

MALFUNCTION + +

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. _ S L to R + <500 Full

<15kph_ R to L 500-1600 Partial +
15-30kph Advancing 1601-3200 Defilade
'>30kph _ _ llrenting >3200 + Conceled

Target No. 2 S L to R <500 Full
<15kph + R to L 500-1600 rartial +
15-30kph Advancing 1601-3200+ Defilade
>30kph Retreating + >3200 Concealed

Target No. 3 S L to R <500 Full_
4l5kph R to L 500-1600 Partial
15-30kph Advancing _ 1601-3200 Defilade
>30kph Retreating >3200 Concealed

B-21



FIRE DI1.IVFRY 'METHOD: PRECISION ENGAGMIiENT CATI&GO(: 1

Objective 19 Phase II

FIRING TANK CONDITIONS

IANK MOTION TURRET CONTROLS

M' ._ STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION +

MALFUNCTION + + + + +

TARGET CONDITIONS

TGT NO.

MtIJple +

TGT MOTION TGT DTIECTION RANGE EXOSUiE

Target No. I S to R <500 +'u].
<15kph R to L 4- 500-1600 P:rla ]
15-30kph + Advanc ig- 1601-3200-, ii ad_
>30kph_ Retreating_ >3200 o on cea I e

Tarret No. 2 S_ ___,_________ t , G
<l k~. __ -t- .I cn _______ 5()-I (hu .i - '.*' II . ...

..5-30kp Adviancing_ -601-3200_ DLo [ ,
>30kph e ReteazIng_ >3200 Con-Va L ed

Target No. 3i S 3flo-600 ,0ui"
<15kph._I R__ L 5_r_'-160, -arL:ial
15-3 kph Advanc-iig. 1601-32, De iIacC

>30kph Retreating.... >32'), Coceaierl__

NOTE: Two fire controi system faiure cr:egoriucs ,ire :oV,'u -,v :. i.'.nrv
They are:

* Periscope reticle & TTS & Jead angle.
* Output unit or computer.

1-22



FiHU: DII.IVI:RY HETHOD: PRECISION ENAGFENT CATEG0RY: 15
Objective 20 Phase II

FIRING TANK CONDITIONS

TANK NOTION TURRET CONTROLS

STAB POWE__

S + POWER + MANUAL +

PERISCOPE TTS LEAD OUTPUT COMPUTER LU!F

FUNCTION + _ + +

MALFUNCTION + + +_,,

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE

Target No. 1 S L to R <500 Full_ _
<l5kph + R to L 500-1600 Partial -

15-30kph --- Advancing 1601-3200 Defilade

>30kph Retreating -t >3200 Concealed

Target No. 2 S L to R + <500 Full +
<l5kph R to L 500-1600 Partial

15-30kph + Advancing_ 1601-3200_+ Defilade

>30kph_ Retreating >320C Concealed

Target No. 3 S L to R <500 Full
<l5kph R to L 500-1600 Partial
15-30kph Advancing _ 1601-3200 Defilade
>30kph Retreating __ >3200 Concealed

B-23



FiRE DILIVIERY ,METHOD: PRECISION ENGAGIEMENT CAT1CfORY: 27
Objective_2L Phase_a.U

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M _ STAB POWER +

S + POWER ___. MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + +

MALFUNCTION + +...._/.__

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTTON RANGEI(N) EXPOSURE

Target No. 1 S + L to R <500 Full +
<15kph R to L _ 500-1600__ Partial
15-30kph Advancing_ _ 1601-3200 D efilade
>30kph RetreaLing.__ >3200 Concealed

Target No. 2 S_ + .. 'L to R <500 Full

<15kph R to L 500-1600 Prrtln1._ j
15-30kph___ Advanc tvg. 1601-3200_ Deflade
>30kph_ Ret LaAL _g_ _ >3200 2oncea'cd

Target No. 3 S L co R <500 Full
'C15kph R to l500-1600 P.rtial
15-30kph___ Advancinug 1601-3200_ De filade

>30kph Retreating__ >3200 Concealed

3 -2 b
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FUDi DH.VIRY METHOD: PRECISION ENGAGFJENT CATE;ORY: 28
Objec tive_2  Phasej

FIRING TANK CONDITIONS

iANK MOTION TURRET CONTROLS

M STAB POWER ,

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + +

MALFUNCTION _ _ +_....._"_

TARGET CONDITIONS

TGT NO.
Single
MIultiple +

TGT MOTION T(T DIRECTION RANGE(M) EXPOSURE

Target No. 1 S to R , . <500 Full
<lSkph_ + X to _ _1,)500-1600 Partil_
l5-30kph id vinnc LnV 1601 -3200 De f i 1 df
>30kph .a t Jng__ >2200 Conce±aled

Tnrget No. 2 S__ __ __0_ F.u] 1-
<151".ph R to : 500)-16 O 0 ],L 1,1

15-30kph "+ Adv tn c 1ug 0__ 301.-3200 + De i a Id c-
>30kph Retre; ting _>3200 Concealed

Target No. 3 S cc __ _ 0Gu_ _
<15kph_ Ruo L 11',-1600 Partial.__-
15-30kph.Advanc iig . . 601-3200 Defilade

>30kph _ __ treAL .ng I' >3 2 u Concealed

' ! - 2 5



rFii DnITVInY METlOD: PRECISION ENGAGFMENT CATEGORY: 30
ObjectiveZ3_ Phase__T

FIRING TANK CONDITIONS

N.\K MOTION TURRET CONTROLS

___STAB POWER +

+ POWER + 4ANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + ,-+-

MALFUNCTION + + +
I

[£

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(N) EXPOSURE
Target No. I S L to R <500 Full

<15kph + R to L 500-1600 Partial
15-30kph Advancing_ + 1601-3200 + Ee'filade +
>30kph Retreating_ _ >3200 Conceal ed

Target No. 2 S_ _ :- if <50I Full
<15kph + R LO 1, 500-.600 ._ Partia: .4.
15-30kph__ Advanc ing,.. 1601-3200 Defilade
>30kph. Retreating + >3200 Concealed

Target No. 3 S - co R (500 Full
<l5kph _ tc, h _00-_600___ _arta_
":5-30kph_ Advan¢ ilg - 2601-320G Do filade

'30kph Ratra ng _ ' 3200 - Concea .d... j
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Fi>8I: DELIVERY METHOD: PRECISION ENGAGF4ENT CATEGORY: 31
Objective_2A- Phase__jL

FIRING TANK CONDITIONS

T:A-\NK MOTION TURRET CONTROLS

M STAB POWER +

S + POWER 4 MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION

MALFUNCTION + .. L ,+ 4 -

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S L to R <500 Full

<15kph + R to L + 500-1600 + Partial -

15-30kph Advancing 1601-3200 Defilade__
>30kph Retreating__ >3200 Concealed__

Target No. 2 S L to A <506 Full____
<15kph R to L 500-1600 Partial
15-30kph + Advancing _ 1601-3200- Defilade

>30kph Retreating__ C3200_ _ oncealed

Target No. 3 S _L to R <500 Full
<5lKp' R to L 500-1600 Partial
15-30kph Advancing 1601-3200 Defilade
>30kph_ Retreating __ 3200 Concealed

.ontro- system fa'iure categories ace covered by engagement category 3:

1., 1lqopp reticie & TTS & leoaC angle.

unit or computer.
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F IRE DILIV"RY METHOD: BATTLESIGHT ENGAGE1ENT CATECORY: 34
Objective_25 - Phase.IL

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M , STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + _ + +

MLFUNCTION + +

'I,

TARGET CONDITIONS

TGT NO.

Single

Multiple +

TGT MOTION TOT DIRECTION RANCE(M) EXPOSURE
Target No. I S + L to R <500 Full

<15kph R to L 500-600_..Z-  Partial-
" 15-30kph Advancing. 1601-3200 Defilade

>30kph Retreating__ >3200 Concealed

* Target No. 2 S + L to R <500 Fu l
<l5kph R to L 500-1600 4-  Partial
15-30kph Advancing 1601-3200 Defilade
>30kph Retreating__ >3200 Concealed

Target No. 3 S L to R <500 Full
* <l5kph _ _ to L 500-1600 Partial

15-30kph Advancing _ 1601-3200 Defilade
>30kph Retreating - >3200 Concealed

R-28



FIRE DIlI,IV.RY METIHOD: BATTLESIGHT ENGAGF 1ENT CATECf ORY: 35
Ic Obj ec tive_2._ Phase__U

FIRING TANK CONDITIONS

T.NK MOTION TURRET CONTROLS

" STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + _

MALFUNCTION + +

TARGET CONDITIONS

I TGT NO.
Single
Multiple __ +

TGT MOTION TGT DIRECTION RANGE(M_ EXPOSURE

* Target No. 1 S_ _ _ to R <500 Full_ _
<15kph + R to L + 500-1600 + Partia__

15-30kph Advancing 1601-3200 Defi]ade
>30kph Retreating >3200 Concealed-

Target No. 2 S to _ <50, Fl _"

<15kph.... . R to 500-1600_if Partial

i5-30kph + Acvancing -- 1601-3200 DefIlade

>30kpL Retrea t n _ >3200 Concealed

Target No. 3 S L co r , 05__ Full
l~kph;_______ R t- 500-1601) Partial

* 15-30kph Advancing- 1601-3200 Defilade

>30kph Retreatin___ 3200 Co ceab- I
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F\Va: DI:I.IV1RY METIOD: BATTLESIGHT ENGAGEMENT CATEGORY: 37
Objective2. PhaseI.

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M _ STAB POWER +

S + POWER + MANUAL

UPERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + +±. +

MALFUNCTION ,+___ +_ _

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S L to R <500 Full

<l5kph + R to L 500-1600 + Partial +

15-30kph Advancing + 1601-3200 Defilade
>30kph __Retreating _ >3200 Concealed

Target No. 2 S L to R <500 Full
<l5kph R to L + 500-1600 + Partial
15-30kph + Advancing 1601-3200 Defilade +
>30kph_,_. Retreating__ >3200 Concealed

Target No. 3 s to R <500 Full
<l5kph R to L 500-1600 Partial
15-30kph Advancing 1601-3200 Defilade
>30kph_. ... Retreating >3200 Concealed
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( FIRE DFI,1VERY METHOD: BATTLESIGHT ENGAGF)ENT CATEGORY: 38
Objective_28_ Phase jj

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

_ oSTAB _ POWER__+

S + POWER + MANUAL

q PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION

MALFUNCTION + + + + 4- J,

TARGET CONDITIONS

LTGT 
NO.

SingleMultiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Q Target No. I S L to R _ <500 Full

<15kph + R to L 50 0-16 0 0_±_ Partial

15-30kph m=  Advancing 1601-3200 Defilade
%30kph .... t'Ltr@ntiti._ )3200 conev aled +

Target No. 2 S + L to i_ <500 Full
4 <15kph R to -- 500-1600_±_ Partial

15-30kph Advancing_ 1601-3200 Defilade_+
>30kph Retreacing_ >3200 Concealed

Targec No. 3 S L to R <500 Full
<15kph R to L 500-1600 Partial
15-30kph Advancing_ 1601-3200 Defilade
>30kph Retreating__ >3200 Concealed

NOTE: Two fire control system failure categories are covered by engagement category 38.
4 They are:

* Periscope reticle & TTS & lead angle.
* Output unit or computer.
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FIRE DELIVERY METHOD: PRECISION ENGAGFMENT CATI.;ORY: 42Obj ec tive__Z_q_ Pha se__U_

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M STAB POWER

S + POWER + MANUAL +

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + +

MALFUNCTION + + + +
6

TARGET CONDITIONS

TGT NO.
Single

Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
6 Target No. 1 S L to R <500 Full

<l5kph + R to L 500-1600 Partial
15-30kph Advancing + 1601-3200+ Defi1ade +
>30kph Retreating _ >3200 Concealed

Target No. 2 S _L to R <500.. Full
<15kph + R t o 7, + 500-1600 Pa rt iaI +
15-30kph Advanc ing_ 1601-3200+ Ic I I iadt'
>30kph Retreating >3200 Conceaied

Target No. 3 S L to R <500 Full_
<l5kph_ R to L 500-1600 Partial
15-30kph Advancing 1601-3200 Defilade
>30kph_. Retreating >3200 Concealed
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SFl RI: DI.iVIRY METHOD: BATTLESIGHT ENC AGFIENT CATEGORY: 43
Objective n0 Phase _I

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

,t _STAB POWER

S + POWER + MANUAL +

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + ,_-_-

MALFUNCTION + + + +-

TARGET CONDITIONS

TGT NO.
Single
Oultiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE

Target No. 1 S L to R _500_ ,,, Full
<15kph_ _ R to T, - 500-1600 - 11nilcial

15-30kph"i Advainctlig 1.601 - 3 2 00(.; Def 11 i10 4.

'30kph ___ Roo'(atlng >3200 Conccaled

Target No. 2 SL to R c 5nO Full.
<l5kpl - R to i,_ 500-1600 _ _ Pa'tia-
15-30kph Advanc Lng 1601-3200 D! "iade
>30kph 'eretn_-_ 32(-0' Conc aled

Target No. 3 S L to .<500 ui__._____
<l5kph_______ 500-1600_ Part ial
15-30kph Advnncing___ 1601-3200 Defilade
>30kph_ Retreaing >3,"200 Concealed
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*i: DIV.IVI RY IETiOD: PRECISION ENrAGFMENT CATECORY: 7
Objectivej Phase .j

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

! . STAB POWER +

S + POWER MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + _ _+. +4±. + . +

MALFUNCTION +

TARGET CONDITIONS

TGT NO.
Single

Multiple +

T TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. 1 S___ _ L to R _ _500 Full +

<l5kph R to L 500-1600 + Partial
15-30kph Advancing 1601-3200 Defilade
>30kph___ Retreating _ >3200 Concealed

Target No. 2 S L to R , <500 Full
<15kph + R to L 500-1600 Partial
15-30kph Advancing _ 1601-3200.. Defilade±
>30kph .. _ Retreating >3200 + Concealed

Target No. 3 S L to R <500 Full
<15kph R to L + 500-1600 Partial- +
15-30kph + Advancing, 1601-3200+ Defilade
>30kph Retreating _ >3200 Concealed
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VFIRI: DIIJVI"RY METIOD: PRECISION ENGAGFMENT CATXCORY: 8
Objective -i2_ Phase jLL

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

- - STAB POWER 4+

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + +

MALFUNCTION +
I

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. 1 S L to R <500 Full

<l5kph + R to L + 500-1600 + Partial +
45-30kph, Advancing 1601-3200 ,Defilade

>30kph_ ___ Itot. re Li gI_ _ _2_____ {:,,.tIr.I1

Target No. 2 S L to R <500 Full-
<15kph_ R to L + 500-1600_+ Partial
15-30kph + Advancing 1601-3200 Defilade_

>30kph Retreating___ >3200 Concealed

Target No. 3 S L to R <500 Full +

<.15kph R zo L 500-1600 Partial

'5-30kph_ Advancing + 1601-3200 Defilade

>30kph + Recreating__ >3200 + Concealed
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FIR: Dm:i.iVF1RY METHOD: PRECISION ENCAGFMIFNT CATi.ORY: 10
ObJective_.3_ Phase..Il

FIRING TANK CONDITIONS

TANK MOTION. TURRET CONTROLS

SoSTAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + +

MALFUNCTION + +

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TCT DTRECTION RANGF(M) EXPOSUIRF
Target N. '1 S L o ,,+. <500 i Full

<1Skph. R to L 500-1600 Pa irt I k I-

0 15-30kph Advancing 1601-3200 - Defilado
>30kph. Retreaiting__ >3200 + Concealed

Target No. 2 S L zo P. <500 Full
<15kph + R to L 500-1600 Partial f
15-30kph Advancing___ 1601-3200+ Defilade
>30kph. Retreating + >3200 Concealed

Target No. 3 S L to R <500 Full +
el5kph R to L + 500-1600 Partial
15-30kph + Advancing_ _ 1601-3200+ Defilade
>30kph Retreating >3200 Concealed
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FI RE DI*LIVERY METIOD: PRECISION ENGACEENT CATECORY: II
Objectivej Phase ITT

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

___STAB POWER +

S + POWER + MANUAL

q PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION _

MALFUNCTION + + + + +
6

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TCT DIRECTION RANGE(M) EXPOSURE
Target No. 1 S L to R <500 Full +

<15kph R to L + 500-1600 Partial
15-101ph . Advanring. 1601-32001 DefIlada
"30kph_ _ Ietreating _ 532(0 C oncealed__

* Target No. 2 S L to R _ <500 Full
<15kph + R to L 500-1600_ Partial
15-30kph Advancing _ 1601-3200 Defilade
>30kph Retreating_ >3200 Concealed

Target No. 3 S L to R <500 Full
< <l5kph R to L 500-1600 Partial
15-30kph Advancing +_ 1601-3200 Defilade__
>30kph + Retreating >3200 .. Concealed

NOTE: Two fire control system failure categories are covered by engagement category 11.
They are:

. Periscope reticle & TTS & lead angel'.

. Output unit or computer.
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FIRi DI:LTViRY 'METIIOD: PRECISION. ENGDAGEMENT CATEGORY:
Objective 35 Phase I L

FIRING TANK CONDITIONS

6 ''\NK MOTION TURRET CONTROLS

. ___ , STAB POWER

S + POWER + MANUAL +

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + +

MALFUNCTION + + +

TARGET CONDITIONS

TGT NO.
Single
Multiple

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
'4 Target No. 1 S L to R <500 Full

<l5kph + R to L 500-1600 + Partial +
15-30kph Advancing 1601-3200 Defilade

>30kph. Retreating + >3200 Concealed

Target No. 2 S L to R__- <500 Full +
<15kph R to L 500-1600 Partial
15-30kph + Advancing 1601-3200 + Defilade
>30kpb___ Retreating__ >3200 Concealed

Target No. 3 S_ L to R <500 Full
<15kph_ R to L - 500-1600 Partial j
15-30kph + Advancing_ _ 1601-3200_-. Defilade
>30kph Retreating _ >3200 Concealed
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FIRE: iiI:IVI:Y METHOD: PRECISION ENCACGEMENT CATEG;OIY: 27Objective 36 Phase III

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M _ STAB POWER +

S + POWER + 14ANUAL ____

qPERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + +____-

MALFUNCTION _____ + +____ _____ ____

(

TARGET CONDITIONS

TGT NO.
Single

Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S + L to R <500 Full +

<15kph R to L 500-1600 + Partial
15-30kph Advancing 1601-3200 Detllade
>30kph Retreating__ >3200 Concealed

Target No. 2 S_ _ L to R <500 Full
<lSkph R to L 500-1600 Partial +
15-30kph Advancing 1601-3200+ Defilade
>30kph Retreating___ >3200 Concealed

Target No. 3 5 L to R <500 Full

<l5kph R to L + 500-1600 Partial
15-30kph + Advancing _ 1601-32004_ Defilade +

>30kph Retreating_ >3200 Concealed
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FIRE DI:i.IV'RY 1ETIOD: PRECISION ENACfir.NT CATVfGORY: 28
Objective 37 Phase IIt

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

ii _ _ *STAB POWER +.

* S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + ,+,4__, -

MALFUNCTION - + ... .

TARGET CONDITIONS

TGT NO.
Single ,
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S L to R + <500 Full

'cl5kph + R to L 500-1600 + Partial +
15-30kph. Advancing_, 1601-3200 Defilade
)30kph Retrevtlng- )-3200 Concnted

Target No. 2 S______ L to R <500 Full +
<15kph R to L + 500-1600 Partial
15-30kph + Advancing 1601-3200 + Defilade
>30kph .. Retreating _ '3200 Concealed_

Target No. 3 S L to R + <500 , Full +
<15kph , R to L_ __ 500-1600 Partial

4 15-30kph + Advancing 1601-3200_. Defilade
2,30kph Retreating )OO 3200 Concealed_
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FIRE DI:IlVERY METHOD: PRECISION ENCAGF2IENT CATEGORY: 30
Objective 38 Phase III

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

_ .*STAB - POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

' FUNCTION + + +

* MALFUNCTION + + +

TARGET CONDITIONS

TOT NO.
Single ,_,
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
6 Target No. I S L to R <500 Full

<15kph + R to L_ __ 500-1600 Partial

15-30kph Advancing + 1601-3200+ Defilade +
>30kph Retreating >3200 Concealed___

Target No. 2 S L to R <500 Full
<15kph + R to L_ _ 500-1600 + Partial"+
15-30kph Advancing ____ 1601-3200 Defilade
>30kph_.... Retreating+ >3200 Concealed

Target No. 3 S L to R + <500 Full +
<15kph, R to L_ __ 500-1600 Partial
15-30kph + Advancing _ 1601-3200+_ Defilade
)-30kph Retreating >3200 Concealed
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FiEf Dl'lIVF.RY HETIOD6. PRECISION ENGACGMENT CATI'flrY;: 31
Objective-33- Phasej.ll

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

M o STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION

MALFUNCTION + + + + + +

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S L to R <500 Full

<15kph + R to L + 500-1600___ Partal+
15-30kph Advancing 1601-3200 Defilade
>30kph Retreating >3200 Concealed

4 Target No. 2 S L to R + <500 Full -

<1]5kph R to l, 500-1600 l'art I .a
15-30kph + Advancing 1601-3200_.+ Defilade_
>30kph Retreating >3200 Concealed

Target No. 3 S L to R <500 Full +
<15kph R to L_ _ 500-1600 Partial
15-30kph + Advancing'. +, 1601-3200+ Defilade
11,30kph_ . Retreating )-3200 Concealed

• NOTE: Two fire control system failure cacgorles are covered by engagement category 31.
They are:

. Periscope reticle & TTS & lead angle.

. Output unit or computer.
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* F IRL DI:LIVI.'RY METHOD: BATTLESIGHT ENGAG0F4ENT CATIORY: 34
Objective an PhaselaL

FIRING TANK CONDITIONS

TANK MOTION. TURRET CONTROLS

M STAB POWER +

S + POWER +, ANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + .+ + + ,

MALFUNCTION + +

TARGET CONDITIONS

TGT NO.
Single _,
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE

Target No.'l S + L to R<500 Full_ _
<15kph R to L_____ 500-1600 + Partial +
15-30kph Advancing_ 1601-3200 Defilade
>30kph Retreating >3200 Concealed

* Tnrget No. 2 S_, + L to R <500 Full .+

cl5kph R to L_ _ 500-1600_+ -  Partial
15-30kph Advancing _ 1601-3200 Defilade
>30kph Retreating , >3200 Concealed

Target No. 3 S .. L to R, <500 Full_ _
<5kph R to L 500-1600 + Partial

15-30kph Advancing 1601-3200 Defilade +

>30kph Retreating . >3200 Concealed__
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F I IE DIIVERY w loD: BATTLBSIGHT ECAGF4ENT CATE('ORY: 35
Objective_4j PhaseILL

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

H .S TAB POWER +

S 46 POWER . MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + ,+ .

MALFUNCTION _ _ +... ..._+

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S L to R _<500 Full

<15kph + R to L + 500-1600 + Partial +

15-30kph Advancing _ 1601-3200 Defilade
>30kph_ , Retreating _ >3200 Concealed

Target No. 2 S L to R <500 Full +
<15kph R to L 500-1600 _4- Partial
15-30kph + Advancing + 1601-3200 Defilade
>30kph Retreating._ >3200 Concealed

Target No. 3 S L to R + <500 Full
- (15kph R to L_____ 500-1600 + Partial

, 15-30kph Advancing 1601-3200 Defilade +
>30kph + Retreating ,3200 Concealed
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FIRE DEI.VI'yR METHOD: BATTLESIGHT ENOACF74ENT CATECORY: 37
Objective42 Phase j

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

H , STAB POWER +

S + POWER 4. MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

," FUNCTION + + +

* MALFUNCTION ,+___+,_

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S L to R <500 Full

<i5kph + R to L 500-1600 + Partial +

15-30kph AdvncnR j 1601-3200 Defilade
>30kph Retreating _ >3200 Concealed

Target No. 2 S L to R <500 Full
<l5kph R to L + 500-1600+ Partial
15-30kph + Advancing_ 1601-3200 Defilade +
>30kph Retreating >3200 Concealed-

; Target No. 3 S L to It + <500 Full +
<15kph R to L 500-1600 + Partial
15-30kph + Advancing 1601-3200 Defilade
2,30kph Retreoting >3200 Concealed
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F I RE DI:LIVERY HETHOD: BATTLESIGHT ENAGFENT CAT.rGoRY: 38
ObJective_:L PhaseU±T

FIRING TANK CONDITIONS

T TANK MOTION TURRET CONTROLS

I X _ o STAB POWER +

. S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

* ~FUNCTION_____ ____ ____ _____ ____ ____

MALFUNCTION + + + + +

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTTON RANGE(M) EXPOSURE
Target No. I S L to R <500 Full

<15kph + R to L + 500-1600 _ Partial
15-10kph " Advancin.. 1601-3200 De f i. lade

*30kph ___. - I .__ >32 0) Cw vIII ed I

Target No. 2 S_ _ Lo +, <500 Full _
4 <15kph. R to L 500-1600Q.. Partial

15-30kph Advan-: Ing. 1601-3200 Defilade.+
>30kph_ ., Retreating _ >3200 Concealed

Target No. 3 S_ _ to A- <500 Full
<15kph R to L 500-1600 + Partial +

4 15-30kph_ Advancing 1601-3200 Defilade

>30kph Retreating__ >3200 Concealed

NOTE: Two fire control system failure caLegories are cov,,rd by engagement category 38.
They are:

I, . Periscope reticle & TTS & lead anpie,
. Output unit or computer.
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Fl IE DI.IVERY HETHOD: PRECISION ENGArGFENT CATEGORY: 42
ObjectivejL_ Phase~jj

FIRING TANK CONDITIONS

TANK MIOTION TURRET CONTROLS

_____, _ o STAB POWER

S + POWER MANUAL +

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + .+ . ...

MALFUNCTION + . +, . ,__

hh

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. 1 S L to R <500 Full

<l5kph + R to L 500-1600 Partial
15-30kph Advancing + 1601-3200_ Defilade+
>30kph_ _ Retreating _ >3200 Concealed

Target No. 2 S L to R <500 Full
<l5kph + R to L + 500-1600 Partialj
15-30kph Advancing. 1601-3200+ Defilade
>30kph Retreating_ ,3200 Concealed

Target No..3 S L to R + <500 Full +
<15kph R to L, 500-1600_ Partial

* 15-30kph + Advancing 1601-3200 Defilade
' >30kph Retreating )3200 Concealed
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F1R" D'LIVERY METHOD: BATTLESIGHT ENGAGFMENT CATECORY: 43
Objective 4 Phase III

FIRING TANK CONDITIONS

TANK MOTION TURRET CONTROLS

______ , STAB POWER

S + POWER - MANUAL +

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION , - - + 4 -

MALFUNCTION , + + - -

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
E Target No. 1 S_ _ L to R <500 Full

<lSkph R to L + 500-1600 Partial
15-30kph + Advancing_1601-3200+ Defilade +
>30kph Retreating.__ >3200 Concealed

Target No. 2 S L to R + <500 Full
<lSkph + R to L 500-1600 + Partial +
15-30kph_ Advancing _ 1601-3200 Defilade
>30kph. Retreating.__ >3200 .Concealed

Target No. 3 S L to R <500 Full
<l5kph R to L + 500-1600 Partial +
15-30kph + Advancing_ 1601-3200+ Defilade
>30kph Retreating >3200 Concealed
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APPENDIX C

M60AI STATIONARY FIRING TANK

EN~GAGEMIENT CATEGORIES

C-1



FIRE DELIVERY METHOD: PRECISION ENGAGEMENT CATEGORY: 1

FIRING TANK CONDITIONS

* . CONTROLS

MANUAI

IR COMPUTER PRIMARY SIGHT SRV

FUNCTION _ ___+ + +-

* . MALFUNCTION + ___________

C-2



FIRE DELIVERY METHOD: PRECISION ENGAGEMENT CATEGORY: 2

FIRING TANK CONDITIONS

CONTROLS
POWER +
MANUAL

IR COMPUTER PRIMARY SIGHT SRF

FUNCTION + +

MALFUNCTION + +

NOTE: Enter superelevation manually.
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FIRE DELIVERY METHOD: PRECIS ION ENGAGEMENT CATEGORY: 3

FIRING TANK CONDITIONS

CONTROLS
POWER____
MANUAL__

IR COMPUTER PRIMARY SIGHT SRI

FUNCTION + + ___ +

MALFUNCTION________+ ___

C-4



FIRE DELIVERY METHOD: BATTLESIGHT ENGAGEMENT CATEGORY: 4

FIRING TANK CONDITIONS

CONTROLS
POWER •+
MANUAL ___

IR COMPTER PRIMARY SIGHT SRI

FUNCTION + +

MALFUNCTION + +

NOTES: 1. Two fire control system failure categories are covered by
engagement category 4. They are:

* IR

.IR and computer

- 2. Preset (auto or manual), range and superelevation

ICV I
C-



FIRE DELIVERY METHOD: BATTLESIGHT ENGAGEMENT CATEGORY: 5

FIRING TANK CONDITIONS

CONTROLS
POWER +
MANUAL___

IR COMPUTER PRIMARY SIGHT SRI'

FUNCTION + + +

MALFUNCTION +

f

.

4

C-



FIRE DELIVERY METHOD: PRECISION ENGAGEMZNT CATEGORY: 9

FIRING TANK CONDITIONS

CONTROLS
POWER_____
MANUAL

IR COMPUTER PRIMARY SIGHT SRI

FUNCTION.____ + + +

° -

MALFUNCTION +

41

41

C-7
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FIRE DELIVERY METHOD: PRECiION ENGAGEMENT CATEGORY: 10

FIRING TANK CONDITIONS

CONTROLS
POWER_____
MANUAL

IR COMPUTER PRIMARY SIGHT SRI

FUNCTION ________++

MALFUNCTION + + _ __

NOTE: Enter superelevatlon usnuilly.
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FIRE DELIVERY METHOD: PRECISION DIGAGEMENT CATEGORYs 11

FIRING TANK CONDITIONS

CONTROLS
POWER_____

II OPUE PRIMARY SIGHT, SRF

FUNCTION -

MALFUNCTION

1W

1,_
-.-i.- . .. ~...£9..



D D

"" FIRE DELIVERY METRODt -DATTUMIGHT ENGAGEMMR CATEGOEys 12

CONTROLS
POWER
MANUA 4

IR COMPUTER PRIMARY SIGHT SU

FUNCTION + +

MALFUNCTION + +

NOTE: .1. No fire control system failure categories are covered by
engagement category 12. They are:

.IR
* IR and computer

2. Preset (auto or manual) range and superelevation.

1

* C-IO



FIRE DELIVERY MOD: UATTLESIGHTEGAENTCEOR:1

FIRING TANK CONDITIONS

CONTROLS
POWER
MANU_

IR -COMPUTE PRIMARY SIGHT SRP

FUNCTION + + ___ +

MALFUNCTION ____+ -
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APPENDIX tY

I!6A1 GUNNERY ENGAGOHEDTS FOR CTT

4PHASE I PAGE D -2

PHASE II PAGE D-13

4
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PHASE I
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FT RE oiIVERY METHOD: PRECISION ENGAGEMENT CATEGORY:1

Objective 1 Phase "

FIRING TANK CONDITIONS

CONTROLS
POWER .+
MANUAL

I COU E PRIMARY SIGHT SRF

FUNCTION + + +

MALFUNCTION +

!I

TARGET CONDITIONS

TGT NO.
Single +

Multiple

TGT MOTION TGT DIRECTION RANGE(N) EXPOSURE

Target No. 1 S + L to R (500 Full +
<15kph R to L_ _ 500-1600 + 4anrtinl_-

. 15-30kph Advn'lng.i 1601-3200 00 r I I .e_
o30kph Retreat ing _ 3200 C-ncvn I rd

Target Nf. 2 S L to R <500 FillI
<15kph R to 1. 500-1600 Pa rtlII.-
1d-30kph Avancing, . 1601-3200 )- I Jail V
>30kph_ , Retreating _ >3200 , Concealed

Target No. 3 S L to R .. .. <500 Full
415kph R to L_____ 500-1600 Partial
15-30kph Advancing 1601-3200 Defilade

)30kph Retreatini 1 o3200 Concealed

D-3



FIRE DELIVERY IhOD: PRECISION ENGAGEMENT CATEGORY: 2

Objective 2 Phase I

FIRING TANK CONDITIONS

CONTROLS
POWER +
MANUAL__ _

ZR COMPUTER PRIMARY SIGHT SRF

FUNCTION + +

MALFUNCTION + +

TARGET CONDITIONS

TGT NO.
Single +
Multiple

TGT MOTION TGT DIRECTION RANGE () EXPOSURE

Target No. 1 S + L to R <500 Full

<l5kph R to L_ _ 500-1600+ fartial +

15-30kph . Advancing_, 1601-3200 *efilade

>30kph Retreating >3200 Concealed

Target No. 2 S_, L to R P <500 Fill__

<]5kph_..... R to I, 500-1600 P'artI. _

* 15-30kph Advancing 1601-3200 Dcri ldc
>30kph Retreating >3200 Concealed_

Target No. 3 S L to R <500 Full

<l5kph R to L 500-1600 Pat tial

15-30kph Advancing _ 1601-3200 Defilade

* >30kph Retreating )-3200 Concealed

NOTE: Enter superelevation manually

D-4
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FTRE IEl I VERY HVTHlOD: PRECISION ENGAGEMENT CATEGORY: 3

Objective 3 Phase I

FIRING TANK CONDITIONS

CONrTROLS
POWER +
MANUAL

IR COMPUTER PRIMARY SIGHT SRF

FUNCTION + + +

MALFUNCTION +

.TARGET CONDITIONS

TGT NO.
Single +
Multiple

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S L to R c500 Full +

<15kph + R to L 500-1600+ Pnrtial

15-30kph Advancin. + 1601-3200 .Df ilnde
>30kph Retreating__ >3200 Concealed

[ Target No. 2 S L to R <500 Full_
<lSkph R to L 500-1600 P rt il 
15-30kph Advancing _ 1601-3200 I)efliide
>30kph Retreating >3200 Concealed

*i Target No. 3 S L to R ____g500 Full
45kph R to L. 500-1600 Partial -
15-30kph, Advancing, 1601-3200_ Defilade
3-30kph Retreating >3200 Concealed

F-" -- , ,D•5



FIRE DEII VERY tMI'TNOD: BATTLESIGHT ENGAGEMENT CATEGORY: 4
Objective 4 Phase I

FIRING TANK CONDITIONS

CONTROLS
POWER +
MANUAL_ __

IR COMPUTER PRIMARY SIGHT SRF

FUNCTION . ...._+ +

MALFU TION + +

TARGET CONDITIONS

TGT NO.
Single +

Multiple

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. 1 S L to R <500 Full

-clSkph. R to L 500-1600+ Partial

15-30kph + Advancing _ 1601-3200 .Defllade_
>30kph Retreating + >3200 Concealed +

Target No. 2 S L to R <500 Full.
<15kph R to L 500-1600 Partl;al
15-30kph Advancing 1601-3200 D.rflade
>3Okph Retreating _ >3200 Concealed

Target No. 3 S L to R_ _ <500 Full
<15kph R to L 500-1600 Partial
15-30kph Advancing 1601-3200 Defilade

L>30kph Retreating_ >3200 Concealed___

NOTES: 1. Two fire control system failure categories are covered by engagement
category 4. They are:

.IR
* IR and computer

2. Preset (auto or manual) range and superelevation
D-6



Objective 5  Phase I

FIRING TANK CONDITIONS

CONTROLS
POWER +
MANUAL

IR COMPUTER PRIMARY SIGHT SRF

FUNCTION + + -+

MALFURCTION -_ __ +

TARGET COND)ITIONS

TGT NO.
Single +
Multiple____

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. 1 S______ L to R_____ <500____ Full +

<l5kph__ R to L + 500-1600+ 3a r t InI

15-3Okpht Advnnclng__ 1601-1200 Dor I Inde___

>30O + Retrenting _ >3200 Conee __

Target No. 2 S______ 7, to R_____ <500____ Pull ____

(l5kph____ R to T, 500-1600 Partial

15-3Okph Advancing _ 1601-3200 1)h4II1de

>30kph____ Retreating _ >3200 Concealed__

Target No. 3 S______ L to k~_____ 4500 Full____
<15kph____ R to L 500-1600 Partial
15-30kph _ Advancing____ 1601-3200 Defilade

L 3Okph____ Retreating _ >3200 Concealed__

D-7



FIRE DEl I VERY NKTHOD: PRECISION ENGA;EMENT CATEGORY: 9

Objectvej Phase__

FIRING TANK CONDITIONS

CONTROLS
POWER
MANUAL

I. COMPUTER PRIMARY -SGHT SREF

FUNCTION ,,,_+ +-

MALFUNCTION +

.TARGET CONDITIONS

TGT NO.
Single +

Multiple ,

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
' Target No. 1 S + L to R <500 Full +

<l5kph. R to L 500-1600 + 1'artial
15-30kph Advancfng___ 601-3200 .De r J in&
>30kph Retreating >3200 Concealed

Target No. 2 F L to R <500 Full_
<15kph. R to 1. 500-1600 PirtIlaI
15-30kph Advancing 1601-3200 Def I lnde
>30kph. Retreating _ >3200 Concealed

Ta~get No. 3 S____h_.... L to R_ __ <500 Full
<15kph R to L 500-1600__ Partial_
15-30kph. Advancing. 1601-3200. Deflade _
o30kph Retreating >3200 Concealed

D-8
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FIRE IIEIIVERY HFTHOD: PRECISION ENGAGEMENT CATEGORY: 10

Objective 7 Phase_

FIRING TANK CONDITIONS

CONTROLS
POWER_ _
MANUAL +

U
IR COMPUTER PRIMARY SIGHT SRF

FUNCTION ---- --- +, +

MALFUNCTION + +

TARGET CONDITIONS

TGT NO.
Single +
Multiple

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE

Target No. I S L to R <500 Full
* <15kph + R to L + 500-1600 frtfi__

15-30kph Advacing_ 1601-3200 Dv r i1 ,mid
>30kph Retreating___ '3200 + Concealed +

h(' ,500-1"600 Part Ila

15-30kph Ad vanc I n. 601-3200 Ih (II ade
>30kph_.____ Retreating~_ >3200 Concealed

Target No. 3 SL to R <500 Full_____
<l5kph. R to L 500-1600 Partial

15-30kph Advancing_ 1601-3200 Defilade
>30kph Retreating._ >3200 Concealed

NOTE: Enter Ruperelevation manually.
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FIRE PEl. I VERY METHOD: PRECISION ENGAGEMENT CATEGORY: 11

Objective 8 Phase I

* FIRING TANK CONDITIONS

COWTROLS
POWER
MANUAL "

III COMPUTER PRIMARY SIGHT SRF

FUNCTION -

MALFUNCTION -

TARGET CONDITIONS

TGT NO.
Single +
Mul t iple

TGT MOTION TGT DIRECTION RANGE () EXPOSURE
Target No. 1 S_ L to R <500 Full

* <i5kph R to L + 500-1600 Pnrtial
15-30kph + Advancing__ 1601-3200+ ,De"Iade +
>30kph___ itrenting _ >3200 Concoal edl

Target No. 2 S _L to R <500 ilFull
<2 Skph R to 1, 500-1600 11.' rt i;aI

4 15-30kph_ Adwnc ing _ 1601-3200 b, f ii adt
>30kph Retreating >3200 Concealed

Target No. 3 S L to R <500 Full
<15kph_.... R to L 500-1600 Partial
15-30kph Advancing _ 1601-3200 Defilade
>30kph, Retreating_ >3200 Concealt.d

D-10
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FIRE DELIVERY I'THTOD: BATTLESIGHT ENGAGEMENT CATEGORY: 12

ObJective 9  Phase I

FIRING TANK CONDITIONS

CONTROLS
POWER _
MANUAL .', "

IR COMPUTER PRIMARY SIGHT SRF

FUNCTION + 

MALFUNCTION + +

TARGET CONDITIONS

TGT NO.
Single +
Multiple

TGT MOTION TGT DIRECTION RANE(H EXPOSURE

Target No. I S L to R <500 Full

<I5kph + R to 1. + 500-1600 + 'P;irt i;O +
* 15-30ph. Advan i n - 1601-3200 .DV, f I ;-h,

>30kph Retreating >3200 Concen I ((I

Target No. 2 S T, to R <500 Fill1
<]5kph_ ,_ , R to 1, 500-1600 PartIal _

15-30kph Advancing 1601-3200 Der I lIde
>30kph __Retreating - >3200 Concenled

Target No. 3 S L to R <500 Full

<l5kph., R to L 500-1600 Partial

15-30kph Advancing _ 1601-3200 Defilade

>30kph Retreating >3200 Concealed

NOTES: 1. Two fire control system failure categories are covered by engagement

category 12. They are:
. IR

* IR and computer

2. Preset (auto or manual) range _d superelevation.



FTRE DELIVERY MFTHOD: BATTLESIGHT ENGAGEMENT CATECfRY: 13

Objective 10 Phase I

FIRING TANK CONDITIONS

CONTROLS
POWER
MANUAL +

IR COMPUTER PRIMARY SIGHT SRF

FUNCTION + + .

MALFUNCTION ,_

TARGET CONDITIONS

TGT NO.
Single +
Multiple

TGT MOTION TGT DIRECTION RANGE(a) EXPOSURE
Target No. 1 S L to R <500 Full

<15kph., R to L + 50 0-1600 _. 4'artlnl
15-30kph + Advncing 3]601-3200.. ,DrIn .
>30kplh ReLren I lg_ >3200 Cwicen I V'd

Target No. 2 S L to R <500 F11 _

<'5kp h  1 to _, 500-1600 PIrt i.11
15-30kph Advancing 1601-3200 Defilndt,
>30kph RetreaLing _ >3200 Concealed

Target No. 3 S L to R <500 Full
<15kph R to L 500-1600 Partial
15-30kph Advancing _ 1601-3200 Defilade
>30kph Retreating _ >3200 Concealed
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PHASE 11
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FI RE DEI I VERY HWTHOD: PRECISION ENCAGEMENT CATEGORY: 1
Objective 11 Pliate 1

FIRING TANK CONDITIONS

CONTROLS
POWER 4.
MANUAL

IR COMPUTER PRIMARY SIGHT SRF

FUNCTION -+4

MALFUNCTION --

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. 1 S + L to R <500 Full +

4 <15kph. R to L 500-1600.+ _ a rtJaI

1 -1 kp .. - Adv n r In j 1601 -?00 . flp f I I iI I
>3Okph Rptrent Ing j'3201 C,nenl ed - "-

Target No. 2 S + L to R <500 Fu1 +
* <lSkph R to , 500-1600_ Parti;al

15-30kph Ad vane ing_ 1601-3200 De f i lade
>30kph Retreating _ >3200 Concealed

Target No. 3 S + L to R <500 Full
<lkph , R to L 500-1600 + Partial_.+

4 15-30kph Advancing _ 1601-3200 Defilade
>30kph Retreating _ >3200 Concealed

ID-1



FTRE iE!. IVERY NFITHOD: PRECISION ENCACEMENT CATEGORY: 2

Objective j Phase_2Lj

FIRING TANK CONDITIONS

CONTROLS
POWER +
MANUAL

IR COPUTER, PRIMARY SIGHT SRF

FUNCTION + +

MALFLNCTION + +

TARGET CONDITIONS

TGT NO.
Single
Mult iple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. 1 S + Lto R <500 Full

6 <15kph R to L____ 500-1600 + Pnrtial +
15-30kph Advancing___ 1601-3200 ,Deflinde
>30kph Retreating >3200 Concealed

Tarr,,t No. 2 S 1. to It ___ <500 Fill1 .+

<1 5kphl + R_ 111 Ii' 500 1_'~f (100 + V.';,11.11

4 15-30kph Ad va.ic I n____ 1601-3200 i) I I .h.il"
>30kph Retreating__ >3200 Concealed'

Target No. 3 S L to R + <500 Full +
<15kph + R to L 500-1600 Partial
15-30kph Advancing 1601-3200+ Defilade

1 >30kph Retreating >3200 Concealed

D-15



FIRE I)EI I VERY HETHOD: PRECISION ENGAGEMENT CATEGORY: 3

Objectivej1l PhaseLT

FIRING TANK CONDITIONS

CONTROLS
POWER +
MANUAL

IR COMPUTER PRIMARY SIGHT, SRF

FUNCTION - -

MALFUNCTION ,+_

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE

Target No. 1 S L to R _ _500 Full +

<15kph +±_ R to L 50 0-16 0 0 jj 'artial__
15-30kph AdvPnclg + 1601-3200 Dc'rilade
>30kph Retreating.____ >3200 _ Concealed

Target No. 2 S L to R + <500 Ful I
<15kph R to , 500-1600 P.1rt il_
15-30ph + Adviincing, ]601-3200+ DeF i laue +
>30kph Retreating _ 53200 Concealed

Target No. 3 S L to k ... . <500 Full

<15kph R to L + 500-1600 Partial
15-30kph+ Advancing _ 1601-3200+ Defilode +

, 30kph... Retreating_ >3200 Concealed
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FIRE DEl I VERY METHOD: SATTESIGHT ENGA;EMENT CATEGORY: 4

Objective 14 Phase II

FIRING TAMK CONDITIONS

CONTROLS
POWER +
MANUAL_ _

IR COMPUTER PRIMARY SIGHT SRF

FUNCTION

MALFUNCTION + +

TARGET CONDITIONS

TOT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S L to R <500 Full

6 'l5kph__. R to L 500-1600 + 'nrtial_

15-30kph__ Advancing 1601-3200 .Def Ilade

>30kph Retreating + >3200 Concealed +

Target No. 2 S L to R <500 FUJ_ _

<]5kph R to 1, + 500-1600 + Pa rt [;i +

1 l5-30kph_ + Advancing _ 1601-3200 _ ,rll Ide
>30kph Retreating >3200 Concealed

Target No. 3 S L to R + <500 Full

<15kph R to L 500-1600 + Partial

15-30kph + Advancing. 1601-3200_ Defilade-+

4 >30kph Retreating _ >3200 Concealed

NOTES: 1. Two fire control system failure categories are covered by engagement

category 4. They are:
IR

. IR and computer

2. Preset (auto or manual) range_ d superelevation.
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FIRE DIEIVERY fMETHOD: BATTLESIGHT ENGAGEMENT CATEGORY: 5

Objective 15 Phase II

FIRING TANK CONDITIONS

CONTROLS
POWER+
MANUAL

IR COMPUTER PRIMARY SIGHT SRF

FUNCTION +j i___ P e

MALFUNCTION +_____________

.TARGET CONDITIONS

TGT NO.
Single _____

Multiple +

TGT MOTION TGT DIRECTION RANGE(-) EXPOSURE

Target No. 1 S______ L to R_____ <500 Full +
<5kph R to L 500-16L± Vartial
15-30kph Advancing 1601-3200 -D I ndc'__
>3kphj Retreating _ 3200 Concealed_

Target No. 2 S L to R, <500- Ftil ____
<]5kph____ R to 1, 500-1600 +j Pairt l.
15-30kph_j Advancing___ 1601-3200 Def I 1;id-i
30kph_ _ Retreatintg _ >3200 Concealed

Target No. 3 S L to R <500 Full_ _
15kph__.& R to L + 500-1600 + Partial +

15-30kph Advancing_ 1601-3200 Defilade
>30kph Retreatingl_ >3200 Concealed__
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FTRE PEJ.IVERY METHOD: PRECISION ENGAGEMENT CATEGORY: 9

Obectve j1 Phase.. L

FIRING TANK CONDITIONS

CONTROLS
POWERMANUAL, +

IR COMPUTER PRIMARY SIGHT SRF

FUNCTION - , _

MALFUNCTION +

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. I S + L to R <500 Full +

<15kph R to L 500-1600 + fartial
" 15-30kph Advancing _ 1601-3200 De filade

>30kph Retreating_ >3200 Concealed

Target No. 2 S 1- L to R <500 Full
<15kph. R to _ _ 500-1600 - Part i;il _+

15-30kph Advancing _i601-3200 Defilade
S>30kph Retreating__ >3200 Concealed

Target No. 3 S L to R <500 Full +
<15kph + R to L 500-1600 Partial

15-30kph Advancing 1601-3200. Defilade
>30kph Retreatng j '3200 Concealed
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FIRE I)EI.IVERY METHOD: PRECISION ENGA(;EMENT CATEGORY: 10

Objective 17 Phase II

FIRING TANK CONDITIONS

CONTROLS
POWER.
MANUAL +

IR COMPUTER PRIMARY SIGHT SRF

FUNCTION + ,+

* MALFUNCTION + +

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. 1 S L to R <500 Full

<15kph + R to L 500-1600_ Partial
15-30kph Advancing _ 1601-3200 -Defilade
>30kph _ Retreating._ >32 0 0___ Concealed+_

Target No. 2 S 1. to R + <500 Full
' <1 c __ K It Lo -. 500-1 600 P'art I. -' -
15-30kph_ Advwrn _ 1601-3200.Z I, I I .d,"
>30kph + Retreating >3200 Concea Ied

Target No. 3 S L to R <500 Full
<l5kph R to L + 500-1600_. Partial
15-30kph + Advancing 1601-3200 Defilade_
>30kph Retreating _ >3200 Concealed

NOTE: Enter superelevation manually.

D-20



' , -. i -, , ' " " • . i t*. -.- - -. .-' ,: - - - - " . . - i

FTRE DEIIVERY METHOD: PRECISION ENGAGEMENT CATEGORY: 11

Objective... Phase 1I

FIRING TANK CONDITIONS

CONTROLS
POWER _ _ _

MANUAL

C0U, rzPRIMARY SIGHT SRF

FUNCTION

MALFUNCTION +_.

.TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE

Target No. 1 S L to R <500 Full

<l5kph _ R to L + 500-1600 -  Pn rt al

15-30kph + Advancing _ 1601-3200+ .DetlI.nde +

>30kph Retrenting >3200 _ Contnled__

Tarpt No. 2 S _, o R + <500 --- Fill 1--
<1 kph + I to ;, 500-1600 P;rt I a .1
15-30kph Advac ing______ 1601-3200 + DC f Ia dt,
>30kph Retreating _ >3200 Concealied

Target No. 3 S *:__,_ t.. .. <500 Full +
<15kph_ _ R to L_ _ 500-1600 Partial
15-30kph___ Advancing _ 1601-3200 Defilade
>30kph _. Retreating >3200j. Concealed
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FIRE PEI IVERY HETHOD: BATTLESIGHT ENCAGEMENT CATEGORY: 12

Objective 19 Phase II

FIRING TANK CONDITIONS

CONTROLS

POWER
MANUAL"_

U
IR COMPUTER PRIMARY SIGHT SRF

FUNCTION + .,-.

MALFUNCTION + + __

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGELML EXPOSURE

Target No. 1 S L to R <500 Full
<l5kph + R to L + 500-1600 + Partial +

15-30kph Advancing _ 1601-3200 .De filade
>30kph Retreating__ >3200 Concealed

Target No. 2 S L to R <500 Full
<]kph l r R tO _ -7 500-1600. + Parti ,l _
15-30kph t Advancing. 1601-3200 Decf II ade
>30kph Retreating_ >3260 ConceatIed

Target No. 3 S L to R _ __ <500 Full
<15kph R to L 500-1600.. Partial
15-30kph + ' Advancing _ 1601-3200_ Defilde._+_
>30kph Retreating _ >3200 Concealed

NOTES: 1. Two fire control system failure categories are covered by engagement
category 12. They are:

II .* IR

. IR and computer

2. Preset (auto or manua) range and supcrelevatlon.
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FIRE PEI IVERY METHOD: BATTLESIGHT ENGAGEMENT CATEGORY: 13

Objective 20 Phase II

FIRING TANK CONDITIONS

q*

CONTROLS
POWER
MANUAL +

IR COMUTER PRIMARY SIGHT SRF

FUNCTION + + +

MALFUNCTION +

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Target No. 1 S L to R <500 Full

<15kph R to L + 500-1600_+ f rtia in_.
15-30kph + Advancing 1601-3200 .Derilade
>30kph Retreating_ >3200 C-ncealcd

Target No. 2 S L to R <500 - -

<1 5kph_______ R to 1, - 500-1600 Pa i 
5-30kph Advancing _1601-3200__ ihf[adl

>30kph Retreating___ >3200 Concealed

Target No. 3 S L to R <500 Full _
<!5kph R to L_ + 500-1600 Partial -

15-30kph_ Advancing. 1601-3200. Defl lade
>30kph Retreating >3200 Concealed-



APPENDIX K

SPECIAL OBJECTIVES FOR M60A3 PRETEST



a

F1l1 |)IIAVrRiY 'METHOD: PRECISION ENGAG FlENT CATI;r;o1t: 5

FIRING TANK CONDITIONS

-\TA.K MflTION TURRET CONTROLS

_1 .STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + + t

MALFUNCTION

TARGET CONDITIONS

TGT NO.
Single
Multiple 4_

TOT MOTION TGT DIRECTION RANGE(M)- EXPOSURE

Target No. I S + L to R <500 Full +

<l5kph,, R to L 500-1600 + Partial

15-30kph._, Advancing 1601-3200- Defilade

>30kph Retreating _ >3200 Concealed

Target No. 2 S______ L to R <500 Full

<1kph + R to L + 500-1600 Partial +

15-30kph.. Advancing , - 1601-3200+ Defilade

4 30kph Retreating .. )3200 Concealed

Target No. 3 8.. - L to R 4500 Full_

415'kph R to L_ __ 500-1600_- Partial
15-30kph+- Advencing_ + 1601-3200.t Defilade.....

S 30kph , Retreating ._ b3200 . Concealed
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F11V i Aii.iVgY 'TIIOD: PRECISION ENGAGFIENT CATI.(;')Iv: 6

FIRING TANK CONDITIONS

S"A\NK MlOTIOtN TURRET CONTROLS

- STAB POWER +

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF
SFUNCTION -. + + +

MALFUNCTION + -.-

TARGET CONDITIONS

ITGT NO.
I. Single

Multiple +

TGT MOTION TGT DIRECTION RANGE(H) EXPOSURE
Target No. I S L to R _ _ 500 Full

<15kph + R to L + 500-1600 + Partial±

S * 15-30kph Advancing 1601-3200 Deflinde
>30kph Retreating___ >3200 Concealed

Target No. 2 S L to R <500 Full
<15kph R to L____ 500-1600 Partial
15-30kph + Advancing + 1601-3200_ Defilade+
> 30kph. Retreating >3200 Concealed

Target No. 3 S ph  L to R 4500 Full
15kph R to L 500-1600 Partial

15-30kph Advancing. 1601-3200 Defilade
>30kph L.+ Retreating + >3200 Concealed -

E-3



- 'i :Ii: iI'I.IViY :EITOD: PRECISION ENACIF1ENT CATI;; l1I: 25

FIRING TANK CONDITIONS

'.\K X TION TURRET CONTROLS

___STAB POWER +

S + POWER M MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF
FUNCTION + + +

MALFUNCTION .......-. +

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
" Target No. I S L to R_ _ 500 Full

<l5kph R to L 500-1600 Partial

15-30kph + Advancing. +' 1601-3200+- Defilade +
>30kph Retreating_ >3200 Concealed

Target No. 2 S________ L' R ,. <50_G Full
-.5kph R to L_ ._ ,. 500-1600 Partial
15-30kph Advancing 1601-3200 Defilade
il>3Okph + Retreating +. >3200 +, Concealed +

Target No. 3 S + L to R <500 + Full +
<15kph R to L_ 500-1600 Partial
15-30kph Advancing 1601-3200 Defilade
v30kph Retreating >3200 ., Concealed

E-4



F1 'I' DI'IVIY IEIIOD: PRECISION ENGAGMI.NT CATEG0fO7: 26

FIRING TANK CONDITIONS

N - 'OTION TURRET CONTROLS

- ________ *STAB POWER _ +

SS + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

I FUNCTION + + + ,,__

* MALFUNCTION + -

TARGET CONDITIONS

TGT NO.
Single
Multiple +

TGT MOTION TGT DIRECTION RANGE(H) EXPOSURE
Target No. 1 S + L to R____ <500 Full_

<l5kph R to L 500-1600 Partial_
15-30kph Advancing _ 1601-3200- Defilade +
>30kph__, Retreating _ >3200 Concealed

Target No. 2 S,_ ___ L to R <500 Full
<15kph R to L 500-1600 Partial
15-30kph Advancing _ 1601-3200._ Def ilade +

4 >30kph Retreating_ >3200 Concealed

Targec No. 3 S . + L to R,, _, <500 Full
<15kph R to L .... _ 500-1600_+ Partial.
15-30kph Advancing 1601-3200 Defilade_._;
)1-30kph Retreating >3200 Concealed

E-5



. Fli M i)II.IVIRY !iETHIOD: BATTLESIGHT ENWAGFi'NT CATI;(',7: 32

FIRING TANK CONDITIONS

v I " \NK 'IOTTON TURRET CONTI(O,S

M * STAB POWER

S + POWER +- 1ANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + +

* MALFUNCTION +

TARGET CONDITIONS

TGT NO.
Single

Multiple' +

TGT MOTION TGT DIRECTION RANGE(M) EXPOSURE
Tarj'.et Ni. I S L to R + <500 Ful I

4 <15kph + R to L 500-1600 + Partial +
15-30kph Advancing_ 1601-3200_ Defilade
>30kph_. Retreating _ >3200 Concealed

Target No. 2 S L to R ,.c <500 Full -v
<l5kph R to L 500-1600 + Partial

I 15-30kph + Advancing._ 1601-3200 Defilade
>30kph Retreating >3200 Concealed

Target No. 3 S_5kp___, L to R_ _ <500_._ . Full
<15kphL R to L 5 0 0-1 6 0 0_j;_ Partial
15-30kph Advancing 1601-3200 Defilade__.:_

'30kph Retreating__ >3200 Concealed-

E-6



FI] , ID1.VI',*Y ?tKTIIOD: BATTLESIGHT ENCAGCFi211NT CATIM';OY: 33

FIRING TANK CONDITTONS

,\ANK .MOTION TURRET CONTROLS

____ STAB POWER .

S + POWER + MANUAL

PERISCOPE TTS LEAD OUTPUT COMPUTER LRF

FUNCTION + + + +

MALFUNCTION + +

TARGET CONDITIONS

TGT NO.
Single

Multiple +

TOT MOTION TGT DIRECTION RANGELMI EXPOSURE

Target No. I S L to R + <500 Full
<l5kph + R to L 500-1600_+ Parial

* 15-30kph Advancing 1601-3200 Defilade
>30kph_ Retreatin_ >3200 Concealed

Target No. 2 S_ _ _ to R ,,___., <500 Ful
<lSkph R to L 500-16nl -l Partial
15-30kph Advanc .i _, . 1601-3200 Defilade+
> 30kph Retreattig >3200 Concealed

Target No. 3 S L to R <500 .. .. Full _+
<15kph R to L_ _ 500-1600__ Partial
15-30kph ' Advancing' 1601-3200.. De filade
>30kph Retreating_ ' >3200___ Con:ealvd

F-7
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PERSONNEL REQUIREMENTS

(OSUT)

Please provide the information requested below for each person involved
in the planning, development, conduct, and evaluation of the OSUT
gunnery training program.

Name: Rank/Grade: MOS:

Function Training Group Role (P/S) Time (hours)
(See Note A) (See Note B) (See Note C) (See Note D)

Planning IA: Baseline
IIA: CTT

IIIA: SRTS

Development IA: Baseline
IIA: CTT

IIIA: SRTS

Conduct IA: XMI Baseline
IIA: CTT

IIIA: SRTS

Evaluation IA: Baseline
IIA: CTT

IIIA: SRTS

Note A: Planning includes scheduling, determining personnel and equip-
ment requirements, logistics, etc.
Development includes writing and review of lesson plans, test
materials, etc.
Conduct includes actual training and testing time during
implementation.
Evaluation includes pre- and post-training testing and
transfer study testing.

Note B: Group !A soldiers are trained by the current method only.
Group IIA soldiers are trained with the CTT.
Group IlA soldiers are trained with the SRTS.

Note C: Primary (P) Role means the person directed or was responsible
for major portions of work in that function.
Support (S) Role means the person assisted or was under the
supervision of someone in a primary role.
If neither, leave blank.

Note D: If the time expended on a function is for more than one training
group, record the time wherever applicable, and attach a note
telling how many hours are recorded for more than one group
and for which functions/groups they are recorded.

[~



PERSONNEL REQUIREMENTS

(Sustainment)

" Please provide the information requested below for each person involved
in the planning, development, conduct, and evaluation of the sustainment
qunnery training program.

Name: Rank/Grade: MOS:

Function Training Group Role (P/S) Time (hours)
(See Note A) (See Note B) (See Note C) (See Note D)

Planning IB: Baseline
IIB: CTT

IIIB: UCOFT

Development IB: Baseline
IIB: CTT

IIIB: UCOFT

Conduct IB: XMI Baseline
IIB: CTT
IIIB: UCOFT

Evaluation IB: Baseline
IIB: CTT
IIIB: UCOFT

Note A: Planninj includes scheduling, determining personnel and equip-
ment requirements, logistics, etc.
Development includes writing and review of lesson plans, test
materials, etc.
Conduct includes actual training and testing time during
implementation.

4 Evaluation includes pre- and post-training testing and
transfer study testing.

. Note 8: Group IA soldiers are trained by the current method only.
Group IIA soldiers are trained with the CTT.
Group 1IIA soldiers are trained with the UICOFT.

Note C: Primary 1P) Role means the person directed or was responsible
for major portions of work in that function.
Support (S) Role means the person assisted or was under the
supervision of someone in a primary role.
If neithec, leave blank.

A Note D: If the time expended on a function is for more than one training

group, record the time wherever applicable, and attach a note
telling how many hours are recorded for more than one group
and for which functions/groups they are recorded.

F-3



GUNNERY TRAINING REPORT FORM

(OSUT)

Please provide the information requested below for each

gunner in the OSUT gunnery training program.

Training Group: Baseline

CTT

SRTS

GUNNER

Name: Alpha No.:

Objective/Exercise Date/Time Date/Time Number Total
Started Mastered of Tries Time

(List all. objectives)

* Total

F-h



CREW TRAINING REPORT FORM

(Sustainment)

Please provide the information requested below for each crew

(gunner. and tank commander) in the gunnery training program.

Training Group: Baseline Crew Number:

CTT

UCOFT

GUNNER TANK COMMANDER

Name: Name:

Months as Gunner: Months as TC:

Fired together in these crew Yes Number of Times:
positions?

No

Objective/Exercise Date/Time Date/Time Number Total
Started Mastered of Tries Time

(List all objecti.ves)

T"ot a



E4

Uo "all til lii

>4O >g~ lcl til I. a0

o I litoii140
1A a4 a

OU 4)

-4U , 1 0S
02 004

oo a ''' lii
Ci~ 'U cI - - -

'a0 a44.. a4. .4

%4.4%44 %.4 4.4.
z E1

GlU $4 P4
---- ---a

'-4.

C oo c
0 A3 a 4 a.5

4i 04~ 0

EU4 EWC.

* 04. F- wJ2 0 i



-.4 4

0 -f E

mE0.0 X 1C101

(3 4 - --4r4r 4r

"4-.-4-4 -4 9-A-

r4 0- .- ' 41-4

0 1- %4. V

0 0 %- %4
0 0-40r%4

w 0 0-

Ss) 
.60 4) 1

$4 (f 41 fi 0 @3 0 38
-40 0 E0 0 0

k - w 2

1,01. 0 Oa

0 t '.4 w c ~ 0. .. : ..jUI Ill V4-4
Aj 44 -4- 9 0. 0 P4 r -

0
IA4 8 4

I--

343 0 

41 000 0 0~

1- 0,-4 0) 0 0 A

v4 U d 0 2 -A 60

a a 4jI -. r

W 4" a 0
vi 41~ -4') H4 z *

wa to cca siE4 0:04
X > E- "

- 00C '*' La43 -.


